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WHEN THE SCIENTIFIC MIND MEETS POPULAR 
PREJUDICE 
E, STARK 
Superintendent of Schools, Stamford, Connecticut 

Some fifteen years ago, when the movement for exact 
measurement in education was just beginning, I hailed the new 
idea with enthusiasm. I had had a fairly thorough scientific 
training in preparation for engineering so the dictum ‘Don’t 
rely upon mere opinion, collect the facts’’ appealed to me as 
common sense. I adopted it as a principle. 

At that time, I was working in a private institution which 
aimed to do pioneer work in education. In that environment, 
the scientific viewpoint was welcome. I had visions of a gradual 
transformation of school procedure in accordance with the facts. 
All we needed was the new knowledge to be supplied by in- 
vestigation. 

A year or two later, I became superintendent of public schools 
in a conservative town. I knew something of the difficulties en- 
countered by school administrators, but I entered the new field 
secure in my grasp of the scientific principle. There would 
doubtless be “Missourians” even in Jersey, therefore, I must be 
careful not to be dogmatic in urging improvements; and I must 
back up my recommendations with facts. 

The memory of those first years is still vivid. Every super- 
intendent who has ever had an inspiration will know what I went 
through. The Jerseymen were not “from Missouri.” They 
didn’t have to be shown; in fact, they didn’t want to be shown. 
They knew the truth already, had known it for at least forty 
years. The new-fangled notions of a college theorist could not 
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fool them. Facts? What are facts in the face of settled 
victions? I discovered a new principle: A single experie: 
a gossip-made version of an alleged occurrence is a revel 
from Heaven when it fits your prejudices, while statistics ar 
to an emphatic degree, when they conflict with what you be! 
The new superintendent ventured to try some standard 1 
in arithmetic. He was amazed to discover that many ot 


teachers—especially the older ones with a reputation for ext 


ordinary skill in preparing their classes for examinations— 
suspicious of the scheme. They were quite capable of gi 
their own tests. The suggestion that, with their years of ex 
ence, they did not know how to mark an examination pay 
arithmetic was insulting. 

The superintendent proceeded to apply his principle 
would convince the teachers by facts. The teachers were « 
together; each was given a copy of a pupil's examination | 
and asked to mark it. Of course the results varied widely, 
extremes being something like 53 and 92. Many of the tea 
saw that a mark of 97 on a report card did not possess 


accuracy which it pretended and that if we were to attempt 


measure pupils’ work, we must have a more reliable sta 
but those who were surest of themselves were least convir 
They probably pitied the other teachers who had used such al 
judgment in marking the paper. At any rate they felt they 
right and this new scheme was wrong. 

The dissatisfaction naturally found expression and soot 
boarding-house keepers and the all-wise business men, who 1 


to the support of the oppressed teacher when the tax rate is | 
involved, renewed their interest in education. The editor of | 


local paper was sufficiently scientific to suggest an investigat 


He remarked editorially that there was some dissatisfaction v 


the so-called standard tests and invited citizens to write t 
paper and state whether they approved of the plan. U: 
tunately those to whom the truth had been revealed were 


journalistically inclined so this opportunity to settle an edu 


tional problem was lost. 
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| have had close contact with school surveys in two cities. In 
th cases the work was done under the direction of men with 
le experience in educational measurement. They used the 
scientific methods available and collected a great array of 
ts. Undoubtedly their reports gave as true an evaluation of 
two school systems as it was possible to make with a reason- 
le expenditure of time and money. The reports have been used 
many students of educational administration. Apparently they ' 
e been valuable for this purpose, but they have had practically 
favorable effect in the communities to which they applied. 
In the first case, the surveyors gave an unexpectedly favor- 
le rating to the school system. They said that in certain re- 
ects It was among the best systems of schools that they had 


n. One would naturally have expected the school board to 
elated and the citizens to be gratified, but not so. The report 
rived in the midst of a campaign to force down the cost of the 
100ls. Popular opinion regarded the rapid increase in expendi- 
ire as due to the fancy schemes of the superintendent. Before 
s time the local schools had been the best in the country—or in 
‘world for that matter. For some years, a boy from the high 
school had always won the competitive examination for West 
Point. It was true that since the advent of the present super- 
intendent there had been no competitive examinations, but that 
made no difference. Formerly there had been a chance every 
ir to thrill with pride when Blanktown was announced as the 
inner. There had been no such opportunity in recent years, but 
there had been plenty of opportunity to observe approaching 
inkruptcy when the tax bills appeared. Obviously the schools 
id deteriorated, and the town was being led to destruction by 


superintendent who persisted in inducing the school board to | 
raise salaries and employ special teachers instead of sticking to 
the three R’s. 


This idea, fostered by the press and by organizations of the 


axpayers, was at the head of the reception committee when the 
survey report came to town. If the surveyors had said that the 
schools were inefficient, especially if they had suggested that 
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money was being wasted, it is very probable that they would have 
gained a reputation in that town for wise judgment. As it w 
they were referred to contemptuously as college theorists. The 
survey was condemned as an utter waste of money and dubb 
“the superintendent’s whitewash.” “What we need,” said the 
editor, “is a committee of business men to inspect the scho 
The report of the second survey was different. It pointed 
out many defects, and showed that the fundamental weakn 


was inadequate financial support. Here again the findings wer 


distasteful. The surveyors recommended the appropriatior 
a very large sum for buildings and for enlargement of the pr 
fessional staff. To many people such an expenditure was 
thinkable. It was easier to believe that conditions were 1 
really so bad. It would not do to hamper industrial and co: 
mercial development by allowing the tax rate to increase, so t! 
report also was ignored and branded as a waste of money. [1 
vestigation of questions fully covered by the survey has bee: 
started anew by committees of business men. These studies 
are bound to be relatively superficial, but they may possibly le 
to more acceptable conclusions. 

Is our principle wrong then? Is it useless to collect the facts 
What is the good of knowing the truth if it only makes the other 
fellow mad? It is the result that counts, is it not? 

I suspect that it is not the principle but the practice which is 
at fault. Perhaps we have not included all the facts. Have we 
not left one term—popular prejudice—out of the formula? In 
public education any attempted solution which overlooks this 
term will fail. It is like those examples in pure mathematics in 
which we assume a perfectly elastic medium or a frictionless sur 
face. In life, mathematics is never pure. Perfect elasticity does 
not exist and one can always count upon a certain amount of 
friction. 

We may conclude, I think, not that the problem is insolul 


but that it is harder than we supposed. We shall have to admit 


jie 


that the proportion of scientifically minded people is sm 


whereas prejudice is almost universal. It is to be hoped, there- 
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that the problem will be studied as a question in applied 
nee. The scientific audience may be neglected as a factor ot 
1 importance and prejudice will be represented by a capital 
There are two ways to deal with friction, either to reduce 
to allow for it—both are scientific problems. Begin with 
second 
We school men have profited enormously by the scientific 
idy of education. We are learning more and more of the real 
underlying our job, but we need desperately the help of 
estigators in human nature, especially adult, tax-paying human 
ire. I cannot doubt that the complex phenomena, represented 
new school-board member, the president of a taxpayers 


iation, or the editor of a vox popult newspaper, are sus- 


tible of scientific analysis. I should think that they would 
‘nish fascinating laboratory material for a well-trained investi- 
who is accustomed to explosive combinations and bad 
lls. He can study their behavior and tell us what to expect 
under certain conditions; perhaps he can discover why they 
ve as they do. He may be able to isolate the germ and 
ent an immunizing serum. In that way we shall gradually 
rn how to allow for the friction. 
The other problem, that of reducing the friction, is educa- 
il as well as scientific. It involves changes in people, making 
people more scientific. To my mind this is one of the 
greatest of educational problems. We have had science in the 
ols for many years but the vaccine has not “taken” or else 
nly in spots. One of the most impulsive, prejudice-bound men 
ith whom I have ever worked is an engineer who had a fine 
ientific training and is probably rigidly scientific in his pro- 
ssional work. There is no evidence that I can discover that 
the usual sort of scientific training develops a scientific mind 
vard social and civic situations. 
Now you can make a scientific engineer or chemist or 
fnancier. It is being done right along. Why not a scientific 
citizen? No doubt it will be a harder thing to do, but I, for one. 


believe that it can be done when students of sufficient ability and 
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competent training have worked upon the problem long enou 


An understanding of one’s tendency to be governed by prejud 
> 


and along with it the ideal of cool-headed judgment in the |: 
of the facts can be cultivated even in the elementary school 
such themes are made prominent throughout school and col 


courses, can anyone doubt that a good deal can be accomplis! 


in giving the head a larger share in the control of human cond 


Encouraging progress has been made by students of educati 


in the discovery of facts and principles underlying education 
all means let the good work continue. But may we not h: 
division of labor? Has the time not arrived when some of 


keenest thinkers and experimenters can properly leave the men 
tests and coefficients of correlation to their colleagues and set 


work to discover the form in which educational truth can be 1 
readily assimilated by the public? Perhaps some of them, 
lieved of their present duties, may devise some experiments | 
ing toward a new educational method, which will modify the : 
mal human mind so that it will accept truth in preference to 1 


palatable fiction. 
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SCIENTIFIC MEASUREMENT AND RELATED 
STUDIES IN CHINESE EDUCATION 


Wa. A. 
ciate Professor of Education, Teachers College, Columbia Untversity 


‘pon my return to America, following a year’s experience as 
ctor of Psychological Research for the Chinese National 
ciation for the Advancement of Education, I read an edi- 
rial in this Journal, in which the editor had dubbed me, not 
ppropriately, a Connecticut Yankee. The epithet is so apt 
t my only hope for revenge is to indicate its inadequacy. He 
iid have referred to me as a Connecticut Yankee by the name 
Marco Polo, for in spite of much protective training, my scien- 
expedition to China became a romantic personal voyage as 
ll. Since I went to the Orient as a sort of representative of 
ny colleagues, who aided me with advice and materials, I feel 
in obligation to them, I should relieve the bare recital of 
t was done in China by glimpses of some of those personal 
eriences which have made me at heart the citizen of a second 
Before leaving the United States preliminary conferences 
re held with Chinese students in Columbia University, mission 
educators on furlough, and others who could offer helpful sug- 
tions. A technical library was assembled, copies of all mental 
| physical tests and other technical forms were collected, and 
culating books and machines were purchased. 
The week following my arrival in China was spent at Nanking 
ilmost continuous conference with the faculty of education 
{ the National Southeastern University. The second week was 
ent in Peking conferring with a group of interested professors 
om Peking Teachers College, Peking National University, and 
Yenching University. Later, either by personal visit or corre- 
ndence, there was an exchange of views with the leading 
ientific students of education, both mission and Chinese, in 
Canton, Shanghai, Soochow, Wuchang, Tientsin, and other 
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places. Out of these conferences grew that part of the 


program of the Association with which | was concerned. §$ 


of the more important decisions reached during these confere 


I shall recount in some detail. 


It was decided that all the research of the year be app! 
research rather than pure research—be practical and only i: 


dentally theoretical. Consequently all the activities have b 
the nature of projects. Researches in the strictest sense have | 
undertaken only when they were required for the immediat 
therance of projects. Discoveries of considerable interest 
been made, but in the main they have been by-products. 

It was deemed important that attention should be given t 
construction, scaling, and standardization of mental and phy 
tests. This decision was made partly because numerous 
students of Chinese education had already launched a vig 
movement in this field, and hence it provided the best immed 
center for the organization of cooperative research. Also it 
believed that scientific educational tests held greater pra 
promise for improving the efficiency of instruction than anyt! 
else that could be created in one year’s time. While measure: 
was to receive most emphasis, other promising projects wet 


to be wholly neglected. 


An incident will reveal the reason for this emphasis. \\! 


I went with a staff of Chinese to test the pupils in a sch 
presence of a foreigner created such a sensation that it was 1 
sary for me to hide in the office until recess or the testing 
finished. On one occasion, however, I slipped out with 


terpreter—a recent normal-school graduate—to see some teacl 


of reading of Chinese. We heard the children afar, shouti 
their lesson in concert. When we arrived at the door, the teac! 


arose and laid aside the newspaper he was reading. He drar 


cally raised his right arm, and at this signal, the children’s voi 


rose nearly an octave in pitch and became ear-splitting in |! 


ness. In the instant pauses between sentences, I heard the cryi 


of a baby whom his scarcely older brother had brought to sch 


There were but few books on the desks and no pupil was loo! 
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ne. Evidently, every pupil had memorized the pages that 


being recited. This screaming in concert continued perhaps 

nute, whereupon the teacher dropped his arm as a signal for 
children to rest their vocal chords by dropping their voices to 
ver level. Teacher and pupils were doing the best they knew 

to demonstrate their skill for me. Turning to my escort | 

d, “Do they teach reading like this in your school?” and in 

seriousness he replied, louder.’”” My Chinese advisers 
and I think correctly, that nothing would so effectively alter 
ancient method of teaching reading as the comparison of its 

its, by means of standard tests, with those of the modern 
ds used by more recently trained Chinese teachers. 

In conference it was decided that tests for the elementary 

ol should be emphasized. Those acquainted with Chinese 
lucation concur in the opinion that the secondary schools have 
eived a disproportionate share of attention. Partly to help 

pensate for this improper emphasis in the past, and partly to 
lp shift attention downward, it was decided to limit the pro- 

for secondary schools and colleges to the construction of 

type tests only. The progress of the work was so much more 

pid than any one had anticipated that this limitation was greatly 
laxed later. 

It seemed advisable that most tests should be in the Chinese 
nguage and that all tests involving such language should be 
nstructed by Chinese educators. The Chinese language is 

changing so rapidly that one of the greatest scholars of China 
nfessed to me that he neither spoke nor wrote what is now 
standard of perfectly pure Chinese, and that he knew of no 
educated man who did. Worse still, he stated that language 
errors increased with each additional year of schooling. Some- 

t more consoling was the remark that he heard a three-year- 
ld child correct a rhetorical error in a Mother-Goose rhyme 
ritten by a leading writer of Chinese books and that it was the 
mmon people who used the purest language. This reversal of 
ll our habitual ideas is due to the fact that the vernacular is 


erupting through the crust of the old literary language. The 
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construction of tests in Chinese was, therefore, scarcely an a; 
priate undertaking for one who was not a native. 

Most of the non-language tests and all tests in Englis 
was decided, should be constructed by mission educators 
of the pleasing features of the work was the discovery that ther: 
were more trained mission educators than were required 
accomplish their part of the program. 

This decision did not mean that the mission educators \ 
have little to do. Unless one has traveled in China it is dif 
to understand how extensively English is being taught and 
This spread of English in the Orient is one of the miracles oi 
generation. Its spread has been furthered by the fact 
English in not a propaganda language for some one nati 
it is the language of the friendly nation the United States 
that it is the language of trade. I have attended small C! 
gatherings where English was the medium of oral com: 
tion, because the Chinese could not understand each other in their 
own dialects. I had intended to learn simple Chinese in ord 
be able to make my way about the Chinese cities alone, but 
intention was frustrated by the discovery that I must acq: 
different language for Nanking and, say, Peking. Further: 
I found that I could make my way anywhere solely equipped 
English. If the riksha man did not know English, I di: 
him to proceed in a straight line. Meanwhile, I spoke in Ff: 
to each person we passed. I rarely had to go more than { r 
five blocks, before I discovered a Chinaman who could und 
stand enough English to direct my man where I wished | 
This will explain the relatively complete set of English tests 
that were constructed and which will later be listed in this art 

All tests in Chinese were in the national vernacular 
than in the classical language. The unanimous nature of this ; 
decision is evidence of the success of the literary revolution : 
tioned previously—success, at least, with the younger C! 


leaders. 


To the reader, China is probably the symbol of slow c! 
If the Occident persists in this belief, it is destined to ; 


in 
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kening. The ease and rapidity with which fundamental 
nges take place in China is phenomenal. English, just cited, is 
one of a hundred illustrations that could be given. Although 
na is today practically feudal in its political organization, its 
rs of tomorrow are extremely modern. The literary revo- 

n, just mentioned, is probably unexampled in the history of 
world. When the literary revolution started, less than ten 
rs ago, there was a universal written or classical language, and 
re was a spoken language or vernacular which was quite un- 
the written language. The Chinese vernaculars varied from 
region to another, although the mandarin or “national” lan- 

e was much more widely distributed than any other. When 
pupil entered school he began the study of what was to him 
tically a foreign language, for he learned to read Chinese in 
nguage which no one ever wrote or spoke. The inevitable 
ilt has been that only a highly gifted few ever acquired facility 
the classical Chinese. The great majority of the school popu- 
n, at the close of their educational careers, were just about 
literate as when they began their formal education. That 
was so is littke wonder, for the classical Chinese writers 
ve to write their books in the utmost conciseness—books char- 
rized by such short-cut allusions as, a Minerva mentality, a 
tee of wave-sprung Aphrodite, or an Achilles heel. In less 
n ten years this has been officially swept from the public 
ls of China, and for it has been substituted a written 
larin language, which uses the same characters, but combines 
in the way that individuals speak. Even the original char- 

rs are in danger of being superseded by a phonetic alphabet 
The program, it was decided, should be made national in 
pe by securing the cooperation of all recognized leaders in the 
hnical study of Chinese education. More than thirty such 
lividuals, together with their students, distributed among the 
ief population centers of China, were soon actively engaged 
carrying out more than twice as many projects, and in many 
re projects, if each form of a test be counted as a different 


ject, 
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The greatest danger that the measurement program faced 


was that it would enlist the support of one geographical section 


of China and the consequent antagonism of all other sections, be- 


cause of the intense rivalries between sections which date |! 


in some cases, literally thousands of years. The problem was t 


utilize this rivalry without allowing it to get beyond control 


Fortunately, these rivalries were more political and military 
educational or cultural. At the very time when the armies 
North China and Central China were fighting around the | 
of Peking, an educational conference of delegates from thes: 


Is 


divisions was taking place amicably within the walls of Peking 


Nevertheless, there was a strong educational rivalry especi 
among the three cultural areas at the center of which are Pe! 
Nanking, and Canton. The most intense rivalry existed betw: 
Peking and Nanking, and it was here that the most delicate 


justments were required. If Nanking was asked to standardi: 


the measurement and statistical terminology, then Peking 


asked to do the same for psychological terminology, both agre« 


ing to adopt the terminology of the other, so as to make it uni 


form throughout the nation. As objective methods as possibl 


were used for distributing the year’s projects among the center 


so that each would get an equal number of the most desir 
ones. By maintaining as impartial an attitude as possib! 
making every move openly, by communicating each propos 

to the party most likely to be offended by it, by appealing 
times to a rare devotion to the cause of Chinese education wh 
I found common to all, and above all by having an except! 
generous group of leaders with whom to work, I was able to a\ 


duplication of effort and to make the program truly national in 


acceptance. 

The energy of the rivalry was frequently used for construc- 
tive purposes. I discovered that a group of students from the 
National University at Peking had fallen behind schedule, « 
to the enforced absence of their leader. I made them a brief 
address, pointing out that Nanking would have its tests on exhil 
at the summer institutes, but that theirs was in danger of not get- 
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finished in time. A few nights later I was walking in one of 

parks, when I heard excited voices. Altering my direction so 

s to see what was going on, I came upon these students gathered 

und a table, drinking tea in the open air, and working over- 
on their test. 

It was proposed that the program should not illustrate, and 

hereby induce, a narrow conception of education. Consequently 

sts were prepared in such fields as citizenship, health, house- 

ld arts, physical education, etc. In some cases tests were built 


subjects where no instruction was being given, in order to 


bring more dramatically to public attention the need for such 


nstruction. 
Every test, it was decided, was to be carefully scrutinized 
m the point of view of its probable future influence upon 
lucational emphasis. The experience of the United States has 
vn the tremendous influence for good or ill which standard 
sts exert upon educational practice. For example, long and 
plicated examples and all fractions were omitted from the 
in arithmetic fundamentals. The presence of the former 
uld inevitably induce the teacher to train pupils beyond the 
iximum essential set by modern pedagogy, and the presence of 
‘latter would tend to fix upon China a cumbersome system 
m which she is now almost and fortunately free. 
Each project was assigned, so far as possible, to the individual 
) was most interested, was best equipped to do it well, and was 
ost likely to maintain a permanent interest in it. It was fully 
lized by all that this year was just the first year, and that 


China needs radiating centers of specialization. From the be- 


ginning, the creation of a trained leadership was put first in 


portance. Here my total ignorance of the language proved a 
ssing, for it compelled me to delegate responsibility. 


At my request lest some critic be able to make the charge of 
ndue foreign irfuence, the policy that all doubtful matters 
uld be decided finally by the Chinese was established. Thus, 


[ withheld my opinion concerning such questions as: Should test 


] 
Cit 


ments use che national or literary language? Should test ele- 


ments read from left to right or from the top downward? 
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The Association decided to copyright all completed 
arrange for their publication and distribution at a single cen 
keep the power to prevent price inflation, provide for the « 
tion and tabulation of future test results, and retain a porti 
the author's royalty to cover the cost of constant supervisi 
revision, and to foster educational research in general. 

It was determined that, during the second year, the A; 
tion should organize and conduct under the supervision 
technical staff a national, cooperative self-survey, using f 
purpose specially designed and almost self-administering 
The purpose of this survey was to acquaint educators wit! 
and to motivate teachers to make use of self-helps to be pul 
by the Association. The tests were so designed as to yield 
matically a reasonably fair measure of efficiency for each | 
class, school, and school system irrespective of age or intelli 
and with and without regard to cost of instruction. 

An important proposal carried out by the Associati 
that during the first and second semesters a class of ad 
students of education should be organized in Nanking and | 
respectively to receive training in measurement and give 
ance in the preparation, application, scaling, and standardi 
of tests. The class in Nanking was organized in the N 
Southeastern University. The class in Peking was a co1 
of students from Peking Teachers College, Peking TT: 
College for Women, Yenching University, and Peking N 
University.' 

*The faculty directors of the Nanking class were Professors A 
Butler, 8. Y. Chang, H. C. Chen, T. H. Cheng, J. P. Chu, 8S. C. Lia 

Luh, H. C. Meng, C. H. McCloy, Y. C. Tu, T. L. Tsu, and T. Y. } 
Peking the faculty directors of the class were Professors L. C. Cha 
Chang, Y. C. Chang, C. H. Chuang, P. C. Chang, L. K. Chen, H. T. Hsii 
Lew, Ida Lewis, P. Ling and E, L. Terman. 

Similar classes and their professors in other large culture centers 
took charge of various portions of the year’s program. The profes 
immediate charge of these projects were as follows: E. J. Anderson, A 
Bradshaw, S. G. Brinkley, A. A. Bullock, H. C. Chou, Brownell Gag: 
Keys, H. C. E. Liu, Ralph Wells, C. H. Westbrook, and K. T. Yeung 

To the foregoing list should be added the name of W. T. Tao, { 
director of the Chinese National Association for the Advancement of ! 


tion, under whose able leadership the whole program was formulat 
accomplished. 


No. 
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Another popular misconception of the China of today, in 
\dition to the idea that it is the land of antiquity, is that it is the 

1 of the aged. Youth does bow down to age in China, but 

ing so Young China ts merely manifesting its rarely beau- 
ful courtesy as it bows Old China off the stage. This is espe- 
cially true in the field of education. The older Chinese educators 
) not know the newer education and know they do not know it, 
with a generosity that matches the courtesy of the younger 
Chinese, they step aside into honorary positions, leaving the 
trategic work to those trained abroad in modern methods. The 
Chinese listed above—all young men—constitute a rather com- 
te roll of those who are being looked to as the moulders of 
present and future education of China, for these are the men 
are the strategic professors in the leading teachers’ colleges 
of China. Their students are gradually taking the places of the 
lder Chinese, who, at present, dominate the actual administra- 
n of the public schools. Almost every important educational 
vement in China is being directed by young men. 

\n incident which occurred shortly after my arrival in Peking 

ill illustrate my point. I spent an afternoon discussing with 
Dr. Huh Shih, professor of the history of philosophy and liter- 
re, National University, the question as to whether the new 
nal language had yet become sufficiently stable for him to 
idertake the construction of an elaborate series of grammar 
sts with a view to a standardization of its grammar. Dr. Huh, 

) proved to be one of the most brilliant conversationalists that 
! met in China, is universally credited with being the Father of 

the Literary Revolution. This “father,” like the “fathers” of 

ny other important current movements in China, is still a 

ung man in his “thirties.” 

By the plans proposed, all tests were to be scaled, so as to 
ermit the use of data for scientific as well as practical purposes; 
il scaling was to be in accord with some uniform system, in order 
procure comparability of scores from test to test and thus 
cilitate the tabulation and interpretation of results; and all 


direction booklets were to be modeled after a standard design, so 


! 
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that teachers will find it necessary to learn just one proc: 
After a detailed study and discussion of the merits and de: 
of existing systems of scale construction, and after listing 
twenty-five criteria for evaluating scale systems, the confer 
graded these criteria for significance and then graded each 
system according to the completeness with which it satisfied 
criterion. Thus the final selection was made according t 
method of consensus of judgments. The result unanir 
favored the T-B-G-F system. This scale system is a sort of « 
tic one, representing as it does an attempt to embody as n 
possible of the best features of the other leading systems, 1 
grade scale, percentile scale, and age scale. 

It was decided that I should prepare and distribute t: 
various cooperators detailed directions covering the numerous 
technical decisions of the conferees. The first of these bulletins 
gave a sample mental test and a sample examiner’s guide t 
published with the test. This examiner’s guide illustrated | 
to formulate general directions for applying a test, how t 
pare instructions to pupils, how to score a test and cor 
T, B, G, and F scores, how to interpret such scores, and h 
utilize them for improving study, instruction, and supervi 
The second bulletin described in great detail the steps 
process of constructing, scaling, standardizing, and publishin 
difficulty tests, rate tests, a battery of several tests, and prod 
scoring instruments such as handwriting and composition s 
The third bulletin described and illustrated the statistical proces 
for T, B, G, and F scaling. These bulletins are too techn 
to be presented in this paper but anyone interested will find 
elaboration of them in How to Experiment in Education.* 

A determined effort was made to construct for China ed 
tional measuring instruments* equal or superior to those possess 
by any other country. To make this possible, each person 
assumed responsibility for a test pledged to do his utmost to n 
his test superior in at least one respect to the best of its kind 


wreviously built. 
[To be continued] 
?New York, Macmillan Company, 1923. 281 pp. 
*A list of the tests will be given at the close of the article in tl 
number. 
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DIFFICULTIES IN PROBLEM SOLVING 


P. R. STEVENSON 
Ohio State University 


The majority of children have difficulty in solving arithmetic 
problems. This applies to the simpler one- and two-step prob- 
lems as well as to more difficult ones. In a recent study made 
by a class of thirty-two elementary teachers, the following im- 
portant causes of failure were found: (1) physical defects, (2) 
lack of mentality, (3) lack of skill in fundamentals, (4) in- 
ability to read which, of necessity, affects the ability to read 
arithmetic problems, (5) lack of general and technical vocabu- 
lary, and (6) lack of proper methods or technique for attacking 
problems. 

Physical defects —The pupil who has poor eyesight or de- 
fective hearing is particularly handicapped. Problems written 
upon the board are often not legible to the pupil with defective 
eyes. Frequent mistakes occur, not because the child fails to 
understand a given problem, but because he reads words or 
numbers incorrectly. It sometimes happens that neither the 
teacher nor the pupil recognize the difficulty, and as a result, 
the teacher thinks the pupil dull, and the pupil begins to doubt 
his ability to solve any arithmetic problem. 

The child with bad hearing may miss the explanation of the 
very problems which bother him most. Much of the drill on 
oral problems is also wasted as far as he is concerned. 

Nervous disorders which are either characteristic of the child 
or caused by poor adjustment to the school cause inferior number 

rk. For example, a left-handed pupil who had been forced 
to use his right hand in one grade and allowed to follow his 

vn inclination in another was unable to write numbers well 
enough to solve simple problems correctly. Some of his numbers 
were large and others small. The numbers 4, 5, 6, and 7 were 
written beginning with the last stroke normally made; he had 
no assurance where the number would be placed when the last 
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stroke was completed; and as a result, his addition and long 


division problems became a tangled mass of figures. 

Lack of mentality —With efficient drill practically all 
pupils can be taught to solve correctly examples involving fund 
mentals. Solving verbal problems is a different matter. T 
read the problem, to find out what is wanted, and to choose t 
correct process or processes, are abilities which many of 
duller pupils do not possess. 

Lack of skill in fundamentals.—Lack of skill in fundament 
is a constant source of error in the work of all types of pupil 
A child may use correct methods in the solution of a thre« 
problem, but fail to place his decimal point correctly in th 


step. This error may make the answer wrong by a hundred or 


a thousand dollars. 
For example, $1.50, $15.00, $150.00, and $1,500.00 
answers given to the following problem: 


If a man bought six football tickets for $2.50 apiece, 
how much did he pay for them? 


If the pupil’s habitual reaction to 4+ x 0 is 4 or 7 x 6 is 43 
any problem containing these combinations is bound to be wr 
An investigation of seventh-grade pupils’ ability in fundament 
conducted by Mr. O. C. France in Columbus shows that 4 
percent made frequent errors in multiplying zero combinations.’ 

Not only does the lack of skill in the fundamental operations 
of arithmetic cause pupils to make errors in their problems, | 
it also leads them to attack problems by round-about or peculiar 
methods. <A sixth-grade boy in working a problem which 
quired that fifteen be subtracted from thirty, made thirty vert 
marks on his paper, counted off fifteen, drew a line through the 
and then counted the number of lines left. His answer w 
correct. 

Several children did not know the combination 12 x 3. They 
solved problems by adding 3 twelve times as, 3 and 3 are 6 and 


Educational Research Bulletin, 2:291-97, November, 1923. 
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3 are 9, and 3 are 12, etc. Still another child added 12 three 
times instead of 3 twelve times. 
Many children know how to multiply a two-digit number by 
other two-digit number when one of the numbers ends in zero. 
\We have found, however, that when both numbers end in zero, 
some children are confused. A girl in the fifth grade had dif- 
ficulty with a problem which involved the multiplying of 20 x 30. 
She started out by saying, “Twenty zeros by zero so there are 
sixty.”” She paused awhile, and the teacher asked, ““What are 
vou studying about?” She answered, “20 x 30, I do not know 
w to multiply when both numbers end in zero.” Then she 
began to write down thirties and said, “I will just have to add 
n thirties. I'll know that two times that will be the answer.” 
She added ten thirties, multiplied by two and wrote the answer, 
$6.00. All this trouble would have been avoided if she could 
ve multiplied two numbers each ending in zero. 
Inability to read in general or to read arithmetic problems.— 
The lack of general reading ability is a serious handicap in solving 
rithmetic problems. The correlation between these two abilities 
s about .32. Pupils do not seem to think that they should read 
. problem carefully before beginning their work. Why should 
they, since they are not taught, as a rule, how to read their 
problems? That the ability to read problems is not greatly dif- 
ferent from the general reading ability is shown by the high 
correlation of .78 between scores on a reading test in arithmetic? 
and the scores on the Buckingham Scale for Problems in Arith- 
metic. One way to determine whether pupils read a problem 
ntelligently is to have them attempt to solve a problem which 
contains numbers not essential to the solution of the problem or 
problems in which the numbers to be used are not absolutely in 
evidence, the latter case is illustrated by the following problem: 
After John was 15 years old, he received $60 each year in 


equal monthly payments for spending money. How much did he 
receive each month? 


*The Stevenson Problem Analysis Test, published by the Publie School 
Publishing Company, Bloomington, Illinois. 
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In solving this problem, some pupils divided 60 by 4 beca: 


there are four weeks in a month. Other pupils multiplied by 


because 15 was given in the problem. Still other pupils divided 


60 by 30 because there are 30 days in a month. It is evid 
that these children had some hazy idea of the problem, but 
not read well enough to comprehend the real situation. 

Lack of general and technical vocabulary.—Very often a ; 


fails to solve an arithmetic problem because one or more of ¢! 


words are unfamiliar. Children do not understand as 
about the meaning of words as their teachers give them cr 
for knowing. Not only are pupils deficient in general re: 


il 


vocabulary but they are also unfamiliar with the many techni 


words used in arithmetics. Some of the words which are u 
continuously in modern arithmetics are entirely unfamiliar 
the average pupil. To show what concepts pupils have of : 


of these words, a group of fifth-, seventh-, and eighth-grade pu 


were asked to define and illustrate the word “average.” 
following are some of the definitions: 


Average— 
1. The answer to an addition problem, 4 + 6 = Io. 


2. The answer to subtraction, 1361 — 140 = 1221. 
3. The answer to multiplication, 24 X 2 = 48. 

4. The answer to division, 42 + 6 = 7. 

5. The answer of any problem. 

6. The amount of anything like 24 + 35 = 59. 

7. The number right. 

8. Is a grade or something. 

9. Means your grade like, 80 or go. 


10. How much you weigh or what you are supposed to weigh 
11. About what it will be. 

12. How much you have left. 

13. The total cost of what you buy. 

14. The cost of a new dress is the average. 

15. The amount you pay for anything. 

16. The amount of the bill. 

7. A man got an average at the shop for working. 

18. So many things. 

19. $2.37 per day + $2.37 = an average of $4.74 in two days 


20. John has 25 spelling words and missed 5, his average would be 


Children often use a word without knowing its meaning. 
casionally, they use it correctly, but more often they do not. 


()c- 
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ask a group of sixth-grade children what the word “civil” 


‘ 


ns, many of them will respond by saying “civil service’’ or 
il war,” but when forced to tell exactly what the word “civil” 
eans, they are unable to do so. They have connected the word 
ith some phrase. The same is true in the case of the word 
erage’ as indicated by the definitions, number 7, 8, 9, and 10. 
(hey have heard or read in problems such statements as the 
verage number, the average grade, the average weight, and the 
verage cost but have no adequate concept for the word 
From the fifth to the eighth grade, the word “area” is used 
ntinually but seldom is ever carefully explained by the teacher. 
large number of meanings attributed to this word by the 
pils are as follows: 


Is a stretch of land, 7.32 + 25 = 7.57. 
The sum you get when you add different lands, 1 acre + 2 acres 


= 3 acres. 
Length and width added together, 2 ft. long + 3 ft. wide = 3 
ft. area. 

4. Distance around a thing, 6 ft. long X 2 = 12; 4 ft. wide X 2 


= 4; 8 ft. + 12 ft. = 20 ft. 
5. Answer to subtraction problem, 3 —2= 1. 
6. Distance of anything, 6 miles + 4 miles + 3 miles = 13 miles. 
7. How big or how tall you are. 
8. Number of miles. 
Width of a field. 
The number of feet in a mile. 
11. The number of people that live in the United States. 
12. If you see how many feet you have and then divide you have 
the area. 
13. Means population. 
14. The number you get when you divide. 
5. The numbers that are added. 
Means to find the sum, 24 acres + 60 acres + 19 acres = 103 
acres; how big across, and up and down. 
The size of anything, 24 ft. + 24 ft. = 58 ft. 
i8. Area is 55 feet below sea level. 
19. Width or length of a room. 
20. Is the boundary of a country. 
21. Means percent, % of 100 = 50%. 
22. The length all the way around. 
23. Part of a wireless. a 
24. Area is a picture drawn 
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A few words are used in arithmetic in a technical sens¢ 
have other meanings used elsewhere. The word “commiss; 
is an example of this class of words. The definitions given | 
low were received from seventh-, and eighth-grade pupils w! 
had studied interest and commission for one or more sem: 


Commuission— 
1. A place where you get things cheaper. 
2. The highest answer in division, addition, or subtraction, 24 
34 

3. Is money or pay. 

4. What a man earns in a week (Same as total). 

5. Commission means they make the same money every week 

6. When you pay taxes. 

7. Cost of something 

8. Commission of the car is not very good. 

9. Out of order. 

10. A thing that will not run 

11. When they let you do something. 

12. Means to ask such as, May I get a drink? 

13. When you ask to do something and they say “yes” 

commission 

14. What they charge to go to a show. 

15. The amount you pay to go into see something. 

16. Like someone go to a poor job and have a commission t 

a higher job. 

17. To do something. 
18. Something you are sent to do. 
Something you pay for (commission in the army). 

20. Is a thing you pot fore and after a grop of words. 

This word not only has several legitimate meanings, but 
pupils also confuse it with other words having different prefixes 
Definitions 8, 9, and 10 present a semi-slang meaning 
word. Definitions 16, 17, and 18 represent the idea of being 


ot 
i 


sent on a commission, while the nineteenth definition refers 


a commission in an army. The word “permission” is defined 


in 11, 12, and 13 instead of “commission.” In this case, t! 
have mixed prefixes. The same is true in 14 and 15 where t 
word defined is evidently “admission.” The last definition sh 

read “Is a thing you put before and after a group of words 
This pupil was asked to illustrate his point and to place quotati 


1 
thea 


marks before and after the sentence. One wonders how these 
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pils solve problems containing words to which they have at- 

ed erroneous concepts. If a child thought of ‘area’ as the 
‘tance around a thing or “commission” as something out of 
eder, what chance would he have in working a problem whose 
rrect solution depended upon his definite knowledge of the 


ning of the two words involved. 


Lack of technique for attacking problems.—Few pupils have 
. technique or method which they follow when solving problems 
They do not seem to know that a definite question is asked in 


each problem and that data are given which will help in answer- 
¢ the question. In order to learn something about the way 
pils respond when presented with a problem, approximately 
Gftv children were tested individually. The questions of the 
and the responses of the pupils were taken down by a 
nographer. The following pr ‘blem was given to these pupils 


1 they were asked to work it and tell what they did: 


When John was 13 years old he received $60.00 in equal mx nthly 
for spending money. How much did he receive each month? 

11 years, grade tv-a, I.Q., 78 
lohn. IT am going to subtract. (He put down $60.00 and said) 


have that down the wrong way. 
Observer. Why is it wrong? 

hn. Because I have no number but 13 to put under it. 
Observer. Why can’t you subtract 13 from 60? 
hn. It’s too little. You can't do it. We never have that kind 
s boy never subtracted unless the numbers contained three or more 


Another pupil, an eleven-year-old girl in the fifth grade said, 
$60.00 in a year, he would get $20.00.” “How do you know?” 
the teacher inquired. The girl replied, “I go by fives because 1t 
uickest way. 5—10—15=20." (This girl could not solve 


1 
isthe q 


the most simple one-step problems. ) 
A retarded boy in the fifth grade proceeded as follows: 


Boy. He would get $40.97 because 60 — 13 = $40.97. 

Observer. Why did you subtract? 

Boy. It sounds better to subtract. 

Observer. $40.97 a month looks like too much for $60.00 a year? 
Boy. $60.00 X 13 =$180.00. That makes all the more. There is 


add. 


just one more way left 
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Observer. What are you trying to find out? 

Boy. What he got each month. You can divide by 13, can’t 

Observer. Yes. 

Boy. Maybe it would come out better—with a smaller number 
(Divides by 13 and is satisfied). 

Pupils often decide from the form of a problem what p: 
cess to use. Several numbers mean to add. One pupil said t! 
were too many numbers in one problem to do anything else 
this problem, “Joseph rode on a merry-go-round 12 times. EF 
time it cost him 3 cents. How much did he pay for all the rid 
One pupil multiplied because it said “times” in the problen 
colored girl in the sixth grade described her method of solving 
problems as follows: “If there are lots of numbers I adds. |: 
there are only two numbers with lots of part (digits) I su! 
tracts. But if there are just two numbers and one littler 1 
the other, it is hard, I divides if they come out even, but if t! 
don’t I multiplies.” 

Remedial measures.—It is possible to improve pupils’ abilit 
to solve problems. I shall state briefly some of the remedial 
measures which have proved effective.® 

I. Teach pupils to read problems and develop a technique 
for working them. When assigning the lesson have the pupils 
read the problem silently and teach them to pick out (1) w! 
they are asked to find, (2) what is given to help answer t! 
question, (3) what process or processes are to be used, and 11 
struct them to estimate answers. 

Problems which contain extra data should be so handled that 
the pupils will learn to pick out essential elements. The following 
problem illustrates this point : 

The pupils in the Irving School agreed to make 675 badges for the 
school field meet. The day before the meet the third grade turned tn 2 


the fourth grade, 40; the fifth, 70; the sixth, 130; the seventh, 160; 
and the eighth, 200. How many badges were turned in? 


Before special training, many pupils added the 675 badges 
promised to those turned in, for the simple reason that they were 


* Stevenson, P. R., and others. ‘‘ Remedial Arithmetic,’’ Education 
search Bulletin, Vol. III, No. 13, Bureau of Educational Research, Ohio State 
University, Columbus, Ohio. October 15, 1924. 28 pp. 
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a habit of responding to a problem containing several numbers 
by adding all the items. 

- Problems without numbers may be also employed to help 
the pupil to understand the processes which should be used. For 
example, in the following problem there are no numbers to con- 
fuse the pupil and the thought may be focused upon what should 
be done: If you know the height of each pupil in your class, 
how would you find the average height? 

II. Teach the vocabulary used in problems. The pupils should 
state the problems in their own words, and in as many different 
vays as possible, while special attention should be given to 
technical words, such as rate, salary, percent, dealer, commission, 


ie 
Cu. 


III. Dramatize problems referring to measurements, e. g. 
pints,.quarts, inches, feet, area, etc. 

IV. Give a large variety of problems from life situations. 

The pupils should be encouraged to make up problems dealing 
vith their own or their parents’ activities. An excellent device 
to increase the ease of understanding problems is to vary the 
language in which they are started. Problems centering around 
specific activities such as a field meet, a picnic, etc., arouse the 
interest of the pupils and serve their arithmetical purpose, too. 

VY. Give individual instruction. An excellent rule in arith- 
metic problems, as in other subjects, is to find out what the 
pupil needs and see that he gets it. For example, if he has 
vocabulary difficulties and cannot estimate answers, give him 


special instruction in these two phases. 
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A STUDY OF EFFICIENCY IN DIFFERENT TYPES 
OF SCHOOL ORGANIZATION 


Frep C. AYER 
Professor of Education, University of Washington 
Director of Research, Seattle Public Schools 
The article which follows is based upon two detailed studies 
which have been made in the interest of determining the n 
suitable form of organization for the upper elementary grades 


in the Seattle public schools. 


STANDARDIZED EDUCATIONAL OPINION CONCERNING INTE! 
MEDIATE ORGANIZATION 


For more than a decade now, cities have been experimenting 
with the various forms of organization for upper elementary 
grades. Industrial work, departmental teaching, duplicate 
schools, and junior high schools have appeared in constanth 
increasing proportions in the cities of the nation. It is true tl 
the results of these innovations have not always been chec! 
with scientific accuracy, but the whole movement has been very 
definitely under the scrutiny of thoughtful educators and an 
impressive body of educational literature has appeared as th 
result of this observation. 

The Seattle public schools have at present three distinct types 
of organization and are about to introduce a fourth, the jun 
high school. It has seemed distinctly worth while to make 
systematic inquiry among those who have been more directly 


in contact with the various stages of this movement in an a 
tempt to learn what peculiar values or disadvantages are at- 
tached to the respective forms of organization now in operation 
To this end, a carefully prepared questionnaire was submitted 
to three groups of educators: (1) university professors wh 
have specialized in school administration or related fields, (2) 
superintendents of schools in cities of over 100,000 population, 


and (3) Seattle elementary-school principals. The questionnaire 
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ncluded a description of four types of schools, of which Seattle 
; the first three, as follows: 

1. Academic.—The conventional organization in which a 
group of approximately forty pupils are taught by one teacher 
in one room throughout the school day. The pupils are divided 
nto two divisions which usually alternate in recitation and study 

- special occupation. The teacher is assisted by an occasional 
visit from special supervisors. 

2. Industrial_—This type of organization is essentially the 
same as the academic in the first six grades. In the seventh and 
eighth grades, from sixty to seventy-five minutes daily are given 

me economics for the girls and to shop work for the boys 

taught by special teachers in special rooms. Time for this in- 
dustrial work is taken from the academic subjects. 

Duplicate (platoon).—The school work of each class 

m group of children from grades Iv to vill is organized into 

equal parts, academic and special. The academic work, read- 
ng, arithmetic, etc., is taught by one teacher in the home room, 
is taught by special teachers in especially equipped rooms. Two 
groups of children shift between the home rooms and the special 
ms each quarter of the day. The school day is lengthened 
and more time and emphasis are given to special subjects and 
activities than in the academic schools. Teachers ordinarily 

ive but a single division of pupils at a time. The division, 
however, usually is larger than the recitation division of the 
academic grouping and may be several times larger with certain 
the special subjects, such as music or play. 


t. Junior high school—A plan of reorganization which 


groups grades vu and vil of the elementary school and 1x of the 
high school in one building. The work is semi-departmentalized 


pon the duplicate plan, promotion is by subject, the curriculum 
is broadened, courses are differentiated more widely, and more 
attention is given individual variations, guidance, and _ social 


organization. 
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The judges were asked to rate each of the foregoing types 
of school according to the degree which its form of organization 
improves each of ten selected factors upon which school effi- 
ciency is dependent, namely: Attendance, Progress, Achieve- 
ment, Curriculum, Instruction, Administration, Supervisio: 
Guidance, Socialization, and Low Cost. A general estimate y 
also called for. A set of standards for judging each of the ten 
factors accompanied the questionnaire. 

Usable rankings were returned by thirty educational expert 
twenty-two superintendents, and thirty-three principals. Judged 


TABLE I. COMPARATIVE RANKING OF FOUR TYPES OF UP! 
ELEMENTARY GRADE ORGANIZATION 


ORGANIZATION WaS RANKED Firs1 


Academic | Industrial | Duplicate i 


| 
| 


| | 

Experts | 1 24 

Superintendents 0 1 4 lt 

Principals 0 3 | 5 2 
Total 0 5 10 f 


first—ties excluded—in the general estimate, the rankings p. 
vailed as shown in Table I. 

This general alignment of the types of organization in or 
der of merit gives the junior high school first place with 65 
votes, the duplicate school second place with 10 votes, the indus- 
trial type third place with 5 votes, and the academic type last 
place with no vote. 

Brevity prevents detailed consideration of the judges’ opin- 
ions with reference to the ten separate factors of efficiency. They 
were by no means unanimous, but when the scorings are com- 
bined, the junior high school is ranked first for every factor save 
low cost. The duplicate (platoon) school is ranked second; the 
industrial school, third; and the academic school, fourth, re- 
spectively, for the same nine factors. In the case of low cost, 


by the number of times each type of organization was ranked 

Numper or Times Eacr Type or 
JUDGES - 
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the foregoing order was reversed. Some of the ratings were 

irly close, however, as may be seen from Table II. In this 
tal le, three merit points were allowed when a factor was assigned 
first place by one of the judges; two points, for second place ; 
| one point, for third place. 


ARLE Il COMPARATIVE MERIT POINTS GIVEN TO FOUR TYPES 
OF ORGANIZATION EXPRESSED IN PERCENT 


Aca- JIndus- | Dupli- | Junior 
fen Factors demic trial eate | High | Total 

1 Attendance 5 | 19 j 32 44 100 
Progress 6 19 31 44 100 
Achievement 7 21 35 37 100 

$. Curriculum 5 31 20 44 100 
5. Instruction 8 18 32 42 100 
\dministration 2 | 22 24 33 100 
Supervision 14 17 | 2 | 40 100 

& Guidance re 4 19 | 29 48 100 
). Socialization... . ; 5 19 | 33 | 43 100 
10. Low cost | 45 a i f | 9 100 
Final rating 12 21 29 38 100 


The results of this inquiry are important. It is true that 
ny, including the author, have called attention to the fact that 
such decisions are to a considerable extent matters of opinion 
hich have not yet been subjected to rigid tests of measurement. 
im the other hand, it must be remembered that the distinct con- 
nsus of standardized opinion disclosed in the foregoing study 
based upon the careful study and experience of our most 
ughtful educational leaders, and, in the absence of more exact 
ndards, may be regarded as worthy of favorable consideration 


til adverse evidence prevails. 


COMPARATIVE ACCOMPLISHMENT OF ACADEMIC, INDUSTRIAL, 
AND DuPLICATE TYPES OF ORGANIZATION 

The academic, industrial, and platoon types were also com- 
ired upon the basis of school accomplishment. Six academic, 
ix industrial, and four duplicate schools with similar general 
school conditions were selected for study. The achievements of 
324 eighth-grade graduates from these schools in the year 1921 
were compared. All graduates were chosen who had been in 
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their respective schools at least four years, and who had 
tended a Seattle high school one year. Allowance was made for 
difference in intelligence, and the three groups of schools \ 
then compared upon the basis of standard tests in arithmetic and 


reading, on teachers’ estimates, on the rate of promotion throug 
the grades, and on success in high school. 

Mental age-—In order to compare the results obtained 
one group of schools with those in another it was, first of all, 
necessary to determine the relative native ability possessed by 
pupil groups in the several schools, for the number of pupils in 
each group was not sufficiently large to cover up the effect of 


TABLE Ill NUMBERS AND MENTAL FACTORS OF 
EIGHTH-GRADE PUPILS 


Wiementary | Number | Chrono- | Average cy 
of logical Mental list t 
Schools 
Pupils Age Age Increment» 
Academic O4 14.55 14 81 21 
| 93 14.01 15.03 0) 
Industrial 137 14.21 15.16 14 
Total 324 | 14.25 15.02 
*The accomplishment increment for any school equals the difference between the 


average mental age of its pupils, and 15.02, the average for the entire group 


such individual variations. Fortunately, the Illinois test for in- 
telligence had been given to all of the eighth-grade pupils 
1921. From these results it was possible to obtain the average 
mentality of the pupils for each group of schools. This is shown 
for the three groups of schools in Table III. 

It may be seen by reference to Table III, that the average 
mental age of the 324 pupils was 15.02 years. The 94 academic 
pupils averaged 14.81 years, or .21 of a year under the g1 
average. Consequently in estimating the accomplishment 
these children, an increment of .21 of a year is given to the 
group. In like manner, the duplicate group is penalized .01 ot 
a year and the industrial group, .14 of a year, because of super- 


ior mental age. 


i 


: EFFICIENCY IN SCHOOL ORGANIZATION 109 


Arithmetic.—The comparative efficiency of the three types 
f schools may be shown by the success of their respective pupils 
hen measured in arithmetic by the Illinois test. This is indi- 


ited in Table IV. 


rABLE IV. COMPARATIVE ARITHMETICAL EFFICIENCY OF THE 
THREE TYPES OF ELEMENTARY SCHOOLS 


Nt ni hiev Accomp- Accomp- 
Elementary | Number | Achieve- | lity Pp 


‘ ot ment EN lishment lishment 

— Pupils Age increment Age Credit 

Academi | 94 14 02 21 14.23 — 33 
D te 93 15.31 — 0] 15.30 74 
Industrial 137 14. 42 — 14 14.28 — 28 
Total 324 14 56 OO 14.56 00 


In Table IV, the third column gives the test record, the 
irth column indicates the allowance to be made for high or 
mentality, the fifth column shows the weighted score, and 


biile 


| column indicates the amount of plus or minus credit 
due the particular school for its own comparative efficiency in 
rithmetical instruction. Making adjustments for the mentality 
crements, the actual arithmetical accomplishments of the three 
vpes of schools are academic, 14.23; duplicate, 15.30; and 
industrial, 14.28. Based upon the entire group average of 14.56 
years, the academic group has a —.33 of a year accomplishment 
credit, the duplicate group has a .74 of a year accomplishment 
credit, and the industrial group has a -—.28 of a year credit. This 
places the duplicate group distinctly in the lead in arithmetical 
accomplishment with the other two types approximately equal. 

Reading.—The schools were measured on the basis of re- 
sults in the Illinois test for reading and comprehension in a 
manner similar to that described for arithmetic. The results 
are given in Table V. 

The third column gives the test record, the fourth column 
indicates the allowance to be made for high or low mentality, the 
fifth column shows the weighted score, and the final column in- 
dicates the amount of plus or minus credit due the particular 
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school for its own efficiency in reading instruction as comy 
with the other elementary schools. It may be seen from Tab! 
that the average accomplishment age in reading comprel: 
sion of the 94 pupils in the academic type of schools was | 
years, which is .30 of a year below the 15.92 year averag 
the entire group of 324 pupils. The 93 pupils in the dup! 
school scored an average reading record of 16.39 years w! 
is .47 of a year above the group average. The 137 indust: 
pupils scored an average reading record of 15.81 years w! 
is .11 of a year below the group average. Here again, as y 
arithmetical accomplishment, the duplicate type of school is far 
in the lead in the results of its instruction in reading as | 


TABLE V. COMPARATIVE READING EFFICIENCY OF THE THR 
TYPES OF ELEMENTARY SCHOOLS 


Elementary | Number Achieve- Mentality \ecomp- | A 


. of ment lishment 
choots crement 
School: Pupils | Age | Incremen 
Academic 94 | 15.41 21 15.62 
Duplicate : 93 | 16.40 — 01 16.39 { 
Industrial 137 | 15.95 —.14 15.81 — ll 
Total | 32 |} 15.92 | 00 | 15.92 


upon the reading comprehension test. It leads the indust 
type by .58 of a year, while the industrial type in turn leads | 
academic type by .19 of a year. 

Rate of progress —The three types of schools were 
measured by the average length of time required for pupils | 
complete the eight grades. The average time of the 324 pupils 
was 7.9 years. By the same method of comparison used abov« 
it was discovered that the academic schools’ comparative acc 
plishment in school progress was —.01 of a year, the duplicat 
schools’ comparative accomplishment was plus .09 of a year, and 
the industrial schools’ comparative accomplishment was —.(5 
of a year. Again, the duplicate type of school leads. It gained 
approximately four times as much in eight years as the indus- 
trial schools, and two times as much as the academic schools 


1 
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School marks.—Each pupil was given a final elementary- 
school mark of P, F, G, or E to indicate his general standing. 
It was possible to reduce these marks to an age basis by assign- 
ing to each mark the average mental age of all pupils receiving 
it. On this basis, and by the same method described above, the 
three types of schools were compared according to final marks. 
Here, again, the duplicate type of schools was ahead with a 


TABLE VI. COMPARATIVE PUPIL ACCOMPLISHMENT 


| Reading Arithmetic 


Schools Ac hie ve- | Achieve- | Fasimates | Promotion 
ment ment | 
| 16.39 | 15.30 15.16 19 
| 15.81 | 14.28 14.85 05 
Academic ..-| 15.62 | 1423 | 15.13 09 


final credit of .21. The academic schools have a credit of .06, 
and the industrial schools a negative credit of —.18. 


TABLE VII. COMPARATIVE EFFICIENCY OF SEATTLE TYPE OF 
ELEMENTARY SCHOOLS 


LEMENTARY SCHOOLS* 


Academic Duplicat ate Indus rial 


Mental 


15.03 15.16 

Mentality increment. ...... 21 —.01 —.14 
Arithmetic accomplishment credit. | —.33 .74 — .28 
Reading accomplishment credit. | —.30 47 — 11 
Progress accomplishment credit... . — 01 09 — .05 
Final elementary mark credit... .. 06 21 | 
Total — 58 | 1.51 — 


*All figures are given in years upon an average age accomplishment basis 


Thus far the results of the records which are available for 
measuring elementary-school efficiency indicate a uniform super- 
iority on the part of the duplicate schools. Table VI presents a 
summary of this on the basis of school achievement in age levels. 

Finally, we may summarize the situation upon the basis of 
comparative accomplishment credits. This is done in Table VII 
which exhibits in distinct fashion the relative merits of the three 
types of schools in each of the four tests of efficiency. 
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Space forbids more than mention of a number of studies 
made to determine the success of the three groups of pupils in 
their first year’s high-school work. Studies were made as te 
the amount of work taken, the difficulty of the subjects selected, 
and the kind of marks received. We may generalize roughly, 
with reference to these high-school studies, by saying that it 
apparently makes little difference in high school as to what type 
of elementary school precedes it. High-school success in the 
main, seems to depend more upon general intelligence than uy 


any other noted factor. 


MENTAL ABILITY OF FRESHMAN HIGH-SCHOOL 
PUPILS 
E. E. KEENER 

Assistant in Charge of Instructéonal Research, Chicago Public Schools 

The rapid increase in high-school enrollment within recent 
years has brought with it new problems of adjusting the work 
of the high school to the needs of the pupils. The increase has 
been unusually great during the past three or four years. Table | 
shows the number of pupils in each grade for each 100 pupils in 
the first grade during the years 1912-13 and 1922-23. For each 
100 first-grade pupils in 1912-13 there were 21 first-year high- 
school pupils and 6 senior high-school pupils. In 1922-23 the 
proportions had increased to 46 first-year pupils and 11 senior 


TABLE I. COMPARISON OF MEMBERSHIP BY GRADES 
IN CHICAGO SCHOOLS 


1912-13 1922-23 
GRADE | Total Percent Total | Percent | GAIN 
Membership | °% First Membership | of First 
Grade | Grade | 
40,970 | 100 | 50,641 | 100 
II | 31,517 77 41,0448 | 81 4 
32,515 79 39,617 78 | —1 
IV 30,033 73 37 ,437 74 1 
V 29 ,492 72 36 ,037 71 -1 
VI | 25,313 62 | 33,474 66 | 4 
VII | 20,331 | 50 | 30314 6 10 
VIII | 16,713 41 27 ,121 54 13 
IX 8,534 | 21 23,159 | 46 25 
X 4,865 12 14,426 | 28 | 16 
XI 2,815 7 7,317 14 7 
XII 2.403 6 5,423 11 5 


| 


pupils. In 1913 there were 46 pupils in the high school for each 
100 pupils in the first grade and in 1923 there were 99 pupils in 
the high school for each 100 in the first grade. 

At the present time about 90 percent of all pupils who gradu- 
ate from the elementary schools of Chicago enter the high schools. 
In 1912-13 about 7 percent of the pupils enrolled in the public 
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schools were in the high school, while in 1922-23 the proporti 


had increased to 14 percent. During this ten-year period 
enrollment in the ninth grade increased 171 percent and the e: 
rollment in all grades above the elementary school increased 174 
percent, while the population of the city increased only 24 per 
cent. These figures show that there is a general re-awaker 
interest in education and that the high schools face a seri 
problem in taking care of the increased enrollment. 

A large number of school administrators and high-scl 
teachers believe that the general level of mental ability has b 
lowered by this rapid influx of high-school pupils. If thi 
true the small proportion of elementary-school graduates 
formerly attended high school must have been those of hig! 
mental ability. Now since practically all pupils enter the hi 
school, we are getting not only those of high mental ability 
those of low mental ability as well. 

Instruction in the high school has become more difficult 
cause of this wider variation among the pupils. Teachers | 
recognized differences in the mental ability and interests of in 
vidual pupils, and efforts have been made to provide for t! 
needs on the basis of these differences. Electives have been p: 
vided, because we recognized that all pupils will not derive eq 
benefit from the same course and that all pupils are not interest 
in the same subjects. In practically all of the high sche 
technical and commercial courses have been introduced for ¢! 
benefit of those pupils who wish training which will assist ¢! 
in securing industrial or commercial positions. Two-year v: 
tional courses have been provided for pupils who wish to spe 
cialize in vocational work and who cannot take the full four-y« 
course. These provisions have not adequately taken care of ind 
vidual differences, however, for a large proportion of pupils 1 
in their high-school work. 

At the end of the first semester in January, 1923, the ave: 
percent of failure in the subjects of English, mathematics, sciet 
history, Latin, and modern languages was 16 percent for fir 
year pupils, about 14 percent for second-year pupils, about 


a 
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rcent for third-year pupils, and about 5 percent for fourth-year 
ipils. The average percent of failures in each subject, all classes 
mbined, is as follows: history, 9 percent; English, 12 percent; 
ience, 12 percent; modern languages, 15 percent; mathematics, 
7 percent; and Latin, 18 percent. If we can determine what 
vel of mental ability is necessary for success in the various 
hool subjects and also the amount of mental ability which is 
quired for success in the various vocations, it should be an easy 
itter to guide these pupils into the high-school courses in which 
y can succeed and which will be of most value to them. In 
rder to carry this program forward an objective measure of 
ntal ability is necessary. 
As a means of determining the general mental level, as well 
; individual and group variation, the Otis Self-Administering 
lest of Mental Ability, Intermediate Examination, Form A, was 
iven to the freshmen who entered the Chicago high schools in 
S ptember, 1923. The scores of this test were first converted 
nto Binet mental-age equivalents. B-scores were computed 
vhich made possible the determination of the school grades in 
which the pupils’ mental ability would place them.’ 
The distribution of chronological ages is shown in Table II, 
vhile the distribution of mental ages is given in Table III. The 
edian chronological age is 14 years 5 months; the median 
ental age, 14 years 4 months. Terman’s table? gives 14 years 
months as the standard mental age for beginning the ninth 
ide, which is equivalent to the B-score 9.0. On this basis 
the pupils who took the test are two months below normal mental 
ibility for the grade, and the mental age is one month below the 
hronological age. The range of mental ages is three and a half 
years greater than the range of chronological ages. The B-scores 


*B-Score represents the grade status of the pupil in grades and months. 
\ccording to Terman the standard mental age for beginning ninth grade is 
14-6, therefore a mental age of 14-6 is equivalent to a B-Score of 9.0, or the 
first month of the ninth grade. Since the school year is divided into ten months 

e B-Score may be represented as a grade and tenths of a grade. 

* The standards according to Terman’s table may be slightly high for the 
present time because the average age of pupils entering the high school has 
lecreased within recent years. The average age of ninth-grade pupils at the 
time of their first enrollment was 14-11 in 1912-13 and 14-8 in 1922-23. 
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show that there are 26 pupils of second-grade ability at the lower 
extreme and 16 pupils of freshman-college ability at the upper 
extreme. There are 3,123 pupils who are capable of doing \ 
equivalent to tenth grade or above and 4,778 pupils whose ca; 
ity is seventh grade or below. This wide range in mental abilit) 
indicates the tremendous task which the high schools have in 


TABLE II. DISTRIBUTION ON THE BASIS OF CHRONOLOGICAL 
FOR IX-B PUPILS, SEPTEMBER, 1923 


CHRONOLOGICAL 


AGE 
AGE 
Number of 

Pupils 

18-6 up 49 
18-0 to 18-5 26 
17—6 to 17 il 56 
17-0 to 17-5 
16-6 to 16-11 187 
16-0 to 16-5 411 
15-6 to 15-11 | 908 
15 0 to 15 5 1,547 
14-6 to 14-11 2,400 
14-0 to 14-5 3.010 
13-6 to 13-11 2,385 
13-0 to 13-5 : 1,131 
12-6 to 12-11 355 
12-0 to 12-5 | 85 
11-6 to 11-11 18 
11-0 to 11-5 2 
Total 12 ,652 
Median Age 14-5 


justing the program to meet the needs of pupils who show such 
differences in capacity. A single score on a group test, however, 
should not be taken as the sole criterion in rating pupils, because 
a group test may involve accidental errors. But, regardless otf 


these errors, the test does seem to measure fairly accurately the 
ability of pupils to do the work now presented in high schools 

Table IV shows the relation between chronological age and 
mental age. The median mental age has been computed for each 
chronological-age group and the median chronological age has 
been computed for each mental-age group. It will be noted that 


as the chronological age becomes smaller the median mental age 


] 
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hecomes larger, and to a lesser degree as the mental age becomes 

ler the median chronological age becomes greater. The 

ipils, therefore, who are underage for their grades have greater 

bility than the pupils who are overage. This reflects a tendency 
promote on the basis of age rather than ability 

\ comparison of the tw enty-six high schools on the basis of 

he general mental level and variability is given in Table V. At 

BLE Ill. DISTRIBUTION ON THE BASIS OF MENTAL AGES AND 

B-SCORES FOR IX-B PUPILS, SEPTEMBER, 1923 


Mental No. of Range of 
Age Pupils 3-Scores 

18—6 up 16 13. Oup 

18-0 to 18-5 148 | 12.5to 12.9 
17-6 to 17-11 265 | 12.0 to 12.4 
17—0 to 17-5 410 11 5to 11.9 
16—6 to 16-11 S44 11.0to 11.4 
16—0 to 16-5 680 10 5to 10.9 
15-6 to 15-11 760 | 10 Oto 10.4 
15-0 to 15-5 1.286 9 5to 9.9 
14-6 to 14-11 1,402 9 Oto 9.4 
14—0 to 14-5 1,250 8 5to &.Y9 
13-6 to 13-11 813 8 Oto 8&4 
13-0 to 13-5 1,074 7.5to 7.9 
12-6 to 12-11 1,190 7.0to 7.4 
12-0 to 12-5 918 6.5to 69 
11-6 to 11-11 539 6 Oto 64 
11-0 to 11-5. .} 140 5 5to 5.9 
10-6 to 10-11 291 5 Oto 5.4 
10-0 to 10-5 174 t{5to 49 
9-6 to 9-11 61 10to 4.4 
9-0 to 95. 39 3 5to 3.9 
8-6 to 8-11 26 Oto 3.4 
8-0 to 8-5 17 2.5to 2.9 
7-6 to 7-11 9 20to 24 
Total 12 ,652 

Median Age 14-4 


one end of the scale is a high school with a median mental age of 
12 years 3 months and at the other is a school with a median 
mental age of 15 years 5 months. This shows a difference in 
mental ability of 3 years 2 months, or more than three school 

rades. The pupils in the school showing the lowest ability on the 
average are capable of doing work which is equivalent to that of 
a normal high-sixth grade. The pupils in the school showing the 
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highest mental level are capable of doing work which w 
normal for the high-ninth grade. The 75-percentile in sch 


just equal to the 25-percentile in school Y. The inter-q: 


range varies from 2 years for school EF, to 3 years 8 mo 


school C. The average for all pupils is 2 years 9 months 


TABLE IV. COMPARISON OF CHRONOLOGICAL AGE AN 
MENTAL AGE 


(CHRONOLOGICAL AGE 


MENTAL T 
AGE 11 tol13 toj14 tol16 tol17 tolI8 to) *°™ 
11 12-11 13-11) 14-11 05-11 

18-11 to 18 l 15 | 81 49| 14 3 1 164 
17-11 to 17 5 51 274 58! 16 2 | 675 
16-ll to 16.) 4 85 533} 640) 220) 29/ 9 4 | 1,52 
15-ll to 2 83 646] 917) 315) 71 8 4 | 2,046 
14-11 to 14 6 86 768/1,193) 482) 95 14 Ss 2 ,652 
13-11 to 13 1 50 470} 839) 417) 90 12 1, SS7 
12-11 to 12 16 496) 903) 508) 106 | 30 19 | 2,108 
11-11 to 11 17 167; 398; 267) 92 27 11 979 
10-11 to 10 6 75| 154) 129] 67 21 9 16} 
9 11 30) 17 5 
8-ll to 8&8 1! 13) 10 3 i § 13 
7-llto 7.) 1 3 2) 2] 4 
Total '20 | 440 |3 51655 410)2 4551 598 | 138 | 75 (12.652 


Median 
Mental Age.| 16-0 (15-2! 1 14 13-8 13-1) 12-3) 12-4) 14-4 


Table VI compares not only the median ability but al 


variability of the pupils grouped according to courses. The 


ence between the 25-percentile and the 75-percentile represet 
range of the middle 50 percent of the pupils. This 


shown in Figure 1. There is considerable overlapping in 
groups, yet the differences in general level of mental abilit 


clearly evident. The difference between the two-year a1 
year pupils is marked. The pupils of higher mental 


as measured by this test, select the more difficult cours 
school, while the pupils of lower mental ability select the t 
nical and commercial courses. The pupils in the Latin « 


rang 


show the highest mental ability, yet Latin causes the lars 


proportion of failures. 
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SUMMARY 


1. Enrollment in Chicago high schools has increased 171 per- 
t during the last ten years, while the population of the city 
is increased only 24 percent. The relation of the number of 


RLE V. COMPARISON OF THE MENTAL ABILITY OF BEGINNING 
FRESHMEN PUPILS IN THE TWENTY-SIX HIGH SCHOOLS 
SEPTEMBER, 1923 


MEDIAN | MENTAL AGE 
NUMBER | Ciroxo- é ___| INTER- 
OF | or QUARTILE 

1001 > : LOGICAL 3 
PupimLs | AGE Percentile Median Percentile | RANGE 

304 16-0 | 10-11 12-3 i3-s | 29 

286 45 | 11-11 13-1 14-11 3-0 

175 4-11 | 120 | 13-3 15-8 3-8 

254 | 142 12-2 13-5 56-8 | 3-6 

355 14-4 12-1 13-5 14-10 2-9 

546 | 143 12-6 13-10 5-4 | 2-10 

1,005 14-3 12-7 13-11 | 15-3 2-8 

756 | 14-6 12-8 14-2 | 15-4 2-8 

311 14-5 12-8 14-2 15-6 2-10 

483 | 14-7 12-9 14-3 15-6 2-9 

707 | 14-3 12-10 14-3 15-6 2-8 

365 14-4 12-10 14-3 15-5 2-7 

146 14-5 12-10 14-3 15-4 2-6 

568 | 14-8 12-6 | 44 | 15-4 2-10 

( 990 | 14-3 12-11 14-4 | 15-7 2-8 

1,061 14-5 | 12-8 14-4 15-4 | 28 

416 | 14-5 12-11 14-5 15-8 2-8 

620 14-6 13-0 14-6 15-9 2-9 

s 640 14-5 13-0 14-6 15-7 2-7 

287 14-4 3-1 | 148 | 15-8 | 2-7 

895 143 | 13-3 14-8 | 15-10 2-7 

\ 115 14-0 13-7 14-10 16-0 | 2-5 
\' 34 | 144 13-2 15-0 16-1 | 2-11 

\ 603 | 144 | 13-11 | 15-1 16-5 2-6 
, 690 14-5 | 13-8 15-1 16-6 2-10 

40 149 | 149 15-5 16-9 2-0 

Total 12,652 14-5 12-9 14-4 15-6 


1 


s in high school to the number in the first grade has in- 
reased 53 percent. 

2. Individual differences have been recognized and efforts 
have been made to provide for these differences through electives, 
technical and commercial courses, and two-year vocational 
courses. The proportion of failures in high school indicates that 
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these efforts have not been entirely successful, for the pro; 
varies from 16 percent for first-year pupils to 5 percent for 


fourth-year pupils and from 9 percent in history to 18 px 
in Latin 


Two ir 
Techr 4 
Two ir 


FIGURE 1. RANGE OF THE MIDDLE 50 PERCENT OF THE Pt 
SELECTING THE VARIOUS COURSES 


TABLE VI. COMPARISON OF PUPILS SELECTING THE VARIOUS 
COURSES IN HIGH SCHOOL, SEPTEMBER, 1923 


Number 25- 
Course | of Pupils | Percentile | Median | percent 
Two-vear Technical 12-4 13-5 
Two-year Comme reial 1.007 12-4 13-7 14 
Four-vear Technical 1.394 12-10 14-5 | 
Four-year Commercial 311 13-3 14-9 15-8 
Four-year Modern Language 403 13-5 14-11 1f-2 
Four-vear Latin 625 13-10 15-1 16 


> 


3. The mental ability of the beginning high-school 


in Chicago ranges from the equivalent of second-grade ability t 
that of college freshmen. The average is two months below 
Terman’s standard. 


4. On the whole the pupils who are over-age chronolog’ 
are under-age mentally and the pupils who are under-age chr 
logically are over-age mentally. 


5. The difference in general mental level of the pupils in t! 


various high schools ranges from ability to do high-sixth-grade 


] 
‘ 
| | | 
Commercial | | | 
} | 
Four year | 
Technical 
Four-year 
Commercial | 
Four year i 
Modern Lang | 
Four-year 
Latin | 
PILS 


Feb., 1925 ABILITY OF HIGH-SCHOOL FRESHMEN 1! 


to 


rk to ability to do high-ninth-grade work. The 75-percentile 
the poorest school is equal to the 25-percentile of the next to 
est school. 

The high-school courses seem to be influential in selecting 
nils on the basis of ability. The differences between the median 
ntal age of the two-year technical pupils and the four-year 

) pupils is one year and eight months. Although the Latin 


have the highest mental rating, they also show the highest 


percentage of failures. 


APPLICATION OF RESULTS 
The results of this test have been used for a wide variety of 
irposes in the different high schools. Some schools made abso- 
lutely no use of the results and others used them for classifica- 
tion, for vocational and educational guidance, for studying teach- 
ers’ marks, and for individual diagnosis and treatment. The 
ost common use is that of grouping pupils into more homo- 
is groups. Four of the high schools used the test for this 
purpose and it is the almost unanimous testimony of the teachers 
that it has been a success. Some reasons given are: (1) When 
work is assigned to the class, the pupils finish at nearly the same 
time if they have been properly grouped; without grouping, the 
brighter pupils finish before the duller pupils have hardly begun 
(2) Group instruction is greatly facilitated, because the require- 
ments of all members of the class are more nearly equal. The 
inferiority of the duller pupils so noticeable. (3) There is 
greater incentive to effort when pupils are competing with their 
peers. 

At least one of the high schools has used the results of mental 
tests for other phases of educational and vocational guidance. 
The pupils are advised to take courses in which they would be 
most likely to succeed and are also advised within wide limits as 
to the kind of occupation in which they would be most likely to 
meet with success. Pupils of inferior ability may be limited to 
less than the normal number of subjects, while pupils of superior 
ability are allowed to take additional studies. 
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In one school the teachers were not apprised of the r 
of the test, for the principal expects to study the relation bety 
the scores and the teachers’ marks at the end of the semester 

One of the most valuable uses which has been made of t! 
test results is that teachers, because they realize the great diff 
ences between individuals, are adapting the instruction to t 
needs of the pupils. The scores enable them to distinguish n 
clearly between the pupil who cannot and the pupil who will 
Too long these pupils have been treated in the same way, alt! 
their needs were entirely different. Concrete evidence of t! 
individual differences has led teachers to study more carefully t! 
capacity and interests of the pupils, and there has been conside: 
able discussion as to what provisions should be made for 
pupils of limited ability. A resolution has been proposed by ¢! 
teachers of one high school recommending “the extension of th 
curriculum by the addition of special short unit courses adapt 
to the needs of these pupils.” These courses would be desigr 
to give the following results: (1) to establish self-confide: 
the pupils, and give some feeling of the joy in achievemer 
(2) better to fit them to secure and hold jobs; (3) to giv 
broader outlook on life and better to prepare them to take their 
places in the social group; and (4) to help them to make the n 
of leisure time. 

A group of elementary-school principals has expressed | 
opinion that the high schools should be furnished with data in ¢! 
form of test scores, school marks, and judgment of teacher 
which show the varying abilities of entering pupils. One 1 
which is proposed for providing for these individual differences, 
both in elementary and high school, is the organization of the 
school on the basis of ability. 

These in brief are some of the purposes for which the tests 
of mental ability are being used in the Chicago high schools. The 
test which was given in September is the first which has been used 
in a general way. Several schools had never given a test 
this kind to their pupils. Nevertheless, there seems to be a whole 
some interest in the use of test data which help the teachers t 
appreciate the needs of their pupils and to do their work better 
than they would without this objective means of measuring 
the capacity to learn. 


TEACHERS’ MARKS AND INTELLIGENCE 
SAMUEL P. UNZICKER 

Principal, Garfield Junior High School, Fond du Lac, Wisconsin 
For the purpose of this study the writer selected the report 
is of the pupils in the Garfield Junior High School at Fond 
Lac, Wisconsin who had been given the Otis, Form A, Intelli- 
Test the preceding spring. The total enrollment was well 
r the five hundred mark, but a number were absent the day 
test had been given, while others had moved into the district 
iuring the summer. Hence, there were but 425 pupils whose in- 
of brightness was known. The junior high school includes 
seventh, eighth, and ninth grades, and the group of pupils, 
considered, were distributed about equally among the three 


To find the standard deviation from which to compute the 
ficient of correlation, it is necessary that a uniform basis of 
irking be used in the two functions. Hence, the index of 
ightness of each pupil was reduced to a percentage basis, that 
t might conform to the teachers’ marks, and was then copied 
n the report cards and the cards arranged according to the rank 
f the index of brightness, from the highest to the lowest. With 
h pupil’s index of brightness was tabulated his second-semes- 
r record which included his marks in English, mathematics, and 
story and the sciences, in addition to the average of all his 
rks. This average included, in addition to the three subjects 
ntioned above, hygiene-sanitation in the seventh grade, general 
ience and one elective subject in the eighth grade, and two elec- 
tive subjects in the ninth grade. 
The median mark was obtained for the index of brightness 
in percentage scale) and for each subject. These were: index 
of brightness, 74.7; English, 81.7; mathematics, 82.6; history, 
86.1; and the average of all marks, 85.1 percent. 
Mention should be made of the fact that the scholastic marks 
f the school as a whole, for the first semester, distributed them- 
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selves roughly according to the probability curve, 4 percent fall- 
ing between 94-100; 27 percent, between 88-93; 34 percent, be- 
tween 81-87; 25 percent, between 75-80; and 7 percent, bel 

75 percent which is the passing mark. At the beginning of th: 


second semester, however, sixty-eight of the 425 pupils wer 
promoted from the sixth grade. These pupils had been in th 
grade but one semester and were the “pick” of the grade. This 
was the beginning of semi-annual promotion to the junior h 
schools at Fond du Lac. In consequence of this the curve 
resenting the distribution of marks for the second semester 
showed a disproportionate number of high marks. There we: 
4 percent between 94-100, 34 percent between 88-93, 28 per 
between 81-87, 26 percent between 75-80, and 8 percent below 

It should be noted, also, that the pupils were group 
homogeneous groups according to their indexes of bright: 
There were from five to seven sections of each of the required 
subjects and one of these sections consisted of those of hig! 
index of brightness which we shall call Section A, another 
lowest index of brightness which we shall call Section C, w! 
the B sections consisted of pupils between these extremes. Thy 
pupils themselves were not informed of the basis of classif 
tion and, although the teachers knew the basis of classificati 
no teacher knew the index of brightness of any pupil. Teachers 
were urged throughout the year to suit the work to the cay 
ties of their particular sections. The three sections were gi 
the same minimum essentials, while Sections A and B wer 
given more refinements of the subject-matter and did mort 
lateral reading, etc. 

The 425 pupils were divided into five equal groups of eighty 
five each, Group I comprising pupils 1-85, those having the high 
est index of brightness; Group II, pupils 86-170, comprising 
pupils of next highest index of brightness; Group III, pupils 
171-255; Group IV, pupils 256-340; and Group V, pupils 3+! 
425, those having the lowest index of brightness. 

The following determinations were made for each subject 
A. 1. The number of honor pupils, those having a mark of 90 percent 

or above, in each of the five groups. 
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The number above the median in each group. 

2. The number below the median in each group. 

4. The number of failures; those below 75 percent, in each group 

1. The percentage of honor pupils in each group. 

The percentage of pupils above the median in each group. 

The percentage below the median in each group. 

4. The percentage of failures in each group 

1. The distribution, in percent, of the pupils on the honor roll among 

the five groups. 

The distribution, in percent, of the pupils above the median 

among the five groups. 

3. The distribution, in percent, of the pupils below the median 
among the five groups. 

4. The distribution, in percent, of the failures among the five groups 


rABLE I. DISTRIBUTION OF MARKS IN ENGLISH AMONG THE 
FIVE GROUPS EXPRESSED IN PERCENT 
Groups 


I IT III IV V 
31.7 24.7 ri 16 4 3.5 
Abov lian 70.5 68.2 54.1 19 0 23.5 
| w median 29.5 31.8 15.9 51.0 76.5 
5.8 7.0 9 4 17 6 


~ Median 81.7 


RESULTS 

We may now ask whether or not there are more honor pupils 
to be found in Group I than in Group II, and more in Group II 
than in Group III, and whether we shall find the lowest num- 
ber of honor pupils in Group V. Likewise, are there more 
pupils above the median to be found in Groups I and II than 
in IV and V? And how do the number of failures in Group I 
nd Group V compare? Between which subject and intelligence 
is there the closest relation and which subject is least related to 
intelligence? These questions can be answered by a study of 
the Tables I and II. 

It is interesting to note, in Table I, that 70.5 percent of the 
pupils in English in Group I were above the median for the 
425 pupils, while 31.7 percent made marks of 90 or above and 
only 2.3 percent failed to pass. In Group II, 68.2 percent were 
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above the median and 24.7 percent on the honor roll with 
5.8 percent failing. Those above the median and above 90 ; 
cent steadily decrease as one goes from Group I to Gr 
and the percent of failures steadily increases, until in G: 
there are only 23.5 percent above the median and only 3.5 ; 
cent above 90, while 17.6 percent in this group failed t 
Table II indicates that 32.5 percent of all the honor | 
were in Group I with only 3.6 percent in Group V, that 2 
percent of the pupils above the median were in Group I and 
8.9 percent in the lowest group with a steadily decreasing 
centage in the three intervening groups. We also note that 
5.5 percent of the failures occurred in Group I, while 41.7 


TABLE II. DISTRIBUTION OF THE STANDINGS IN ENGLISH 
BY THE PUPILS IN THE FIVE GROUPS EXPRESSED IN PER 


I II Ill IV \ 
Above 90 32.5 95.3 | 21.7 16.8 3.6 
Above median | 26.5 25.6 | 20.3 18.6 8.9 
Below median 12.5 13.4 19.6 21.7 32.7 ] 
Failing 55 13.9 16.6 22.2 41.7 


cent are to be found in Group V. Thus, there were nine t 
as many honor pupils in Group I as in Group V and three 
as many above the median in Group I as in Group V. Like 
there were seven and a half times as many failures in Grou 
as in Group I. 

The coefficient of correlation between the English ratings 
the indexes of brightness was found to be 0.35. 

Table III indicates that the relation between intelli 


and marks in mathematics is a little less than that bet 

English marks and intelligence. The percent of each grou; 
the honor roll decreases from 37.6 in Group I to 9.4 in Gr 
V; the percentage above the median from 62.4 in Group | 
31.7 in Group V and the percentage of failures increases fro 
2.3 in Group I to 14.1 in Group V. Or as summarized in Tab! 
IV, the total number of honor pupils decreases from 30.7 per 


? 
Groups 
To 
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Group I to 7.7 percent in Group V; those above the median 
| 24 percent in Group I to 12.3 percent in Group V, and 
failures increase from 6.6 percent in Group I to 43.3 percent 
Group V. In other words, there were approximately four 
s as many honor pupils in Group I as in Group V, while 
re were more than six and one-half times as many failures 
Group V asin Group I. The coefficient of correlation is 0.34. 


BLE III DISTRIBUTION OF MARKS IN MATHEMATICS AMONG 
THE FIVE GROUPS EXPRESSED IN PERCENTS 


GROUPS 


\hove 90 | | 37.6 | 29.4 | 23.5 | 22.3 9.4 
Above median 1 56.4 17.0 
vy median | 37.6 38.8 13.6 53.0 68.3 
7 5 8 7.0 | 14.1 


ng 2.3 1 


Median 


BLE IV. DISTRIBUTION OF THE STANDINGS IN MATHEMATICS 
MADE BY THE PUPILS IN THE FIVE GROUPS 
EXPRESSED IN PERCENTS 


GROUPS 


| 
Above 90 | 30.7 | 24.0 19 2 3.2 | 7.7 99 8 
\bove median 24.0 | 23.6 21.8 18.1 12.3 99 8 
| vy median | 15.6 16.1 18.0 21.9 26.2 99.8 
} ng | 66 | 13.3 16.6 20.0 43.3 99.8 


Tables V and VI portray an even closer relation between 
teachers’ marks and intelligence. We find here six and one-half 
times as many pupils on the honor roll in Group I as in Group V, 
for 34.8 percent are found in the first group with only 5.3 per- 

nt in the lowest. There are likewise more than four times 
s many marks above the median in Group I as in Group \V, for 
e percentage decreases from 31.4 to 7.8. As to failures, 68.3 
percent are found in the lowest group, while the group of highest 
ntelligence is conspicuous by the absence of failures. The 


ficient of correlation is 0.47. 
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DISTRIBUTION OF MARKS IN 
FIVE GROUPS EXPRESSED IN 


TABLE V. 


Groups 


I II 


Ill I\V V 
Above 90 | 47.0 36.5 24.7 | 20.0 724 
Above median 70.6 54.1 43.5 | 38.8 17 6 
Below median 29.4 45.9 56.5 61.2 82 
Failing 00 2.3 i 2.3 2.3 15 
Median 86.1 
TABLE VI. DISTRIBUTION OF THE STANDINGS IN HISTORY MAI 
BY THE PUPILS IN THE FIVE GROUPS 
EXPRESSED IN PERCENTS 
C;ROUPS 
I II | IV | V 
Above 90 348 | 270 | 182 | 14.7 | 53 | 1000 
Above median 31.4 24.0 19.3 ve 7.8 99 8 
Below median 10.7 16.6 20.5 22.2 29.9 99 9 
Failing 0.0 10.5 10.5 10 5 68.3 99 8 


DISTRIBUTION OF AVERAGE 
FIVE EXPRESSED 


TABLE VIL. 


THE GROUPS IN 


CROUPS 


I II Ill 
Above 90 27.0 15.1 11 
Above median 76.4 63.5 56.4 
Below median | 23.6 36.5 3.6 | 

0.0 70/1 82 


Failing 
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Median 85 cy 


TABLE VIII. 


Fol. 11,N 


FIVE GROUPS EXPRESSED IN PERCENT 
Groups 
I | Ul | iv | 
Above 90 | 43.4 24.5 19.0 11.3 18 
Above median | 30.2 25.1 | 22.3 15.8 6.5 
Below median 9.5 | 14.7 17.6 | 24.2 33.8 
Failing 00 17.8 1 W.8 50.0 


HISTORY AMONG TH}! 
PERCENTS 


OF ALL MARKS AMONG 
PERCENTS 


DISTRIBUTION OF AVERAGE STANDINGS AMONG THE 


4 


| — 
IV \ 
7.0 1.2 
40.0 16 4 
61.0 83.6 
82 | 236 
= 
TorTaL 
100.0 
99.9 
909 
100 0 
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Tables VII and VIII give, perhaps, the most accurate con- 
eption of relations between marks and intelligence. These marks 
ire, of course, based not only on required subjects but on the 
electives which pupils choose, presumably because they are most 
interested in them. It is here that one would expect to find 
native intelligence most closely related to marks. Here we find 
‘3.4 percent of the honor roll in Group I as against only 1.8 
percent in Group V. There are, then, more than twenty-four 
times as many honor pupils in Group I asin Group V. Likewise, 
there are nearly five times as many pupils above the median in 
Group I as in Group V, the percent decreasing from 30.2 to 
6.5. Not a single failure is to be found in the group of highest 
ntelligence while 50 percent of the failures occurred in the lowest 
telligence group. The correlation between the index of bright- 
ness and the average marks was found to be 0.47. 


CONCLUSIONS 


We are now in a position to answer the queries raised at the 
beginning of our discussion. Combining the first and second 
questions, we are now in a position to state whether or not the 
results of our research indicate that those pupils who have the 
highest intelligence make the highest scholastic marks and those 
of lowest intelligence make the poorest showing scholastically. 

The following table gives the simple ratio between the honor 
pupils in Groups I and V: 


The ratio of pupils above the median in the first and the 
lowest groups are: 


2 I 
4 I 
Average Marks .............. 5 I 


| 
| 
| 
i 
| | 
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The ratio of failures in Groups I and V are: 


& I: 7.5 


From these three tables, whether we compare the numbe: 
honor pupils, the number above the median, or the number 
ing, the ratio between the lowest and the highest intellig 
groups varies from 2 : 1, in the case of mathematics marks al 
the median, to 0 : 68, in the case of history failures. Tables | 
V, and VII further show that, without exception, as on 
from Group I to II and from II to III and so on to Grow 
the number of honor pupils and the number of pupils abov: 
median decreases and the number of failures increases. 

The third question, the relation of each subject to 
gence, may be answered by tabulating the coefficients of 
lation for the various subjects in the order of their numer: 


values. These are as follows: 


Mathematics r—-+ .34 
English ro .35 
History r= + .47 
Average Marks .47 


In regard to the fourth question raised at the beginning 
may be said that a pupil having a high index of brightness sta: 
four times the chance of being on the mathematics honor 1 
that the pupil of low index of brightness has, a pupil in hist 
having a high index of brightness has six and one-half times t! 
chance of the pupil of low index of brightness of being on th 
honor roll, in English the chances are nine to one in favor 
the pupil of highest intelligence and the pupil whose index 
brightness puts him in Group I has twenty-four times the char 
of the pupil in Group V of being in the honor roll of the sch 
when all the marks are averaged. 

Likewise, the pupil having a high index of brightness stands 
twice as good a chance of being above the median in mathema 
as does his fellow pupil of low index of brightness, while he 
three times as good a chance in English, four times as good 


} 
i 
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nee in history, and five times the chance of having his aver- 
ve above that of the median for the school. 

Choosing two youths, one from Group I and the other from 

up V, we may conclude that the latter pupil stands more 
in six times the chance the former does of failing in mathe- 
tics and more than seven times the chance of failing in Eng- 

He is “infinitely” more likely to fail in history or to have 
average of all his marks below the passing mark. 

It should be noted, in closing, that when the subjects are 
ranged according to their rank, first, as to the ratio of pupils 
Groups I and V on the honor roll; second, as to the ratio 

f pupils in Groups I and V above the median; third, as to the 
tio of failures in the two groups; and fourth, as to the coeffi- 
nt of correlation, in each case, mathematics shows the least 
lation to intelligence, English ranking next to mathematics in 
hree out of four cases, and history showing the closest rela- 
n of any subject in three out of four cases. The average 


arks show the closest relation to intelligence in three cases and 
s almost tied with history in the fourth. 
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THE VARIABILITY OF THE ACCOMPLISHMENTS 
PUPILS OF THE SAME MENTAL LEVEL 
T. L. TORGERSON AND IRENE SHUMAN 
Department of Educational Measurements, West Allis, Wis 


While this brief discussion is concerned with intelliger 
quotients and mental and educational ages, it does not have 
its purpose an evaluation of such measures as proper bases { 
grade placement and classification. These data have been « 
piled more specifically for the purpose of throwing further li 
on the question of the variability of pupil accomplishment wher 
the mental age is the same for the group under considerati 

Dickson’ in discussing this problem states: 

Let us suppose that two low-first-grade children have the sar 
mental age of approximately six years. If one is a normal child w 
an I.0. of 100 or thereabouts, while the other is a dull-over-ag: 
of eight or nine years, with an I.Q. of 70 or 75, the probability is t! 
the younger normal child will do better work than the older ment 
retarded pupil, even though the two are of the same mental ag 
seems that the alertness of the normal mind more than balances 
years of additional experience of the duller child. Whatever the « 
studies made relative to this point lead to the conclusion that, w 
mental age does indicate similar possibilities of accomplishment, yet t! 
child with the normal intelligence quotient is likely to have some 
vantage over the child of the same mental age but with a low 
gence quotient 

If this be true, will the child of high intelligence quotient 
have a similar advantage over the child of the same mental ag 
but with a normal intelligence quotient? The following data 
were collected from all pupils in the West Allis Schools with a 
mental age of 12 years (11 years 6 months to 12 years 5 months 
The data include a total of 216 pupils. The group intelligence 
quotients ranged from 72 to 136. Data from the Thorndike- 
McCall Reading Tests, Form I given June, 1923, were used 
and in order to determine the accomplishment quotient, a com- 
parison of the mental age and reading age was made. Thx 


‘Dickson, Virgil E. Mental Tests and the Classroom Teacher. You! 
on-Hudson, World Book Company, 1925. 231 pp. 
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mplishment quotient is the criterion used in this study to 
rmine the variability of accomplishment. Table I sets forth 
average accomplishment quotient of each intelligence-quo- 
t group. 
[hese data indicate that the backward pupils, Group II, read 
well as the pupils of normal intelligence, Group IV, and that 
th of these groups read better than the superior pupils, Groups 
| and VII. The 36 pupils in Group V, who have intelligence 
tients from 106 to 115, represent high average ability, and 


the highest accomplishment record. 


rABLE I. THE AVERAGE ACCOMPLISHMENT QUOTIENTS OF 
EACH INTELLIGENCE-QUOTIENT GROUP 


Number Average 
Intelligence 


Quotient Punils 
Below 75 l l 90 
76 to 85 2 43 L106 
to 95 3 44 105 
96 to 105 4 67 106 
106 to 115 5 36 109 
116 to 125 6 15 103 
126 Upwards 7 10 100 


The opportunities afforded each of the groups for learning 
were next considered. It is self-evident that the character of the 
instruction and the amount of practice afforded each group are 
vital factors to be considered. The grade location of the pupils 
very largely determines such factors. These data are provided 
in Table II, 

From the data of Table II it is clear that the pupils in the 
lower grades have high intelligence quotients and low accom- 
plishment quotients, while the pupils in the upper grades have 
low intelligence quotients and high accomplishment quotients. 
These data seem to indicate that pupils of low intelligence quo- 
tient read better than pupils of high intelligence quotient. 

The lockstep system of promotion is responsible for this 
grade placement. A further analysis of the situation suggests 
that the reason the accomplishment quotients bear an inverse 
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ratio to the intelligence quotients is not because this relati 
is an inherent one, but rather that it has been produced th: 
the artificial system of the traditional school with its imp: 
grading and classification and its inequality of educational 
portunity. A pupil in the fourth grade with sixth-grade 
whose only opportunity is the study of fourth-grade su 
matter cannot hope to raise his educational age to a sixth 
level unless he is brought in contact with sixth-grade m 
Consequently in order to study the variability of th 
complishment of the pupils of a mental age of 12 years, 
TABLE II 


Number 


Intelligence | Reading 
| Pupils | Quotient A.Q. 
TA... | 2 | 120 87.5 
IV-B 6 | 128 G4 
IV-A | 10 113 96.5 
V-B 26 115 102.5 
V-A 37 110 104 
VI-B 20 100 105.5 
VI-A | 36 97 107 
VII-B 30 O4 108 
VII-A a7 14 87 115.5 
VILI-B 16 83 108 
VIII-A 6 82 103 
IX-B 13 R2 110 


essential to consider only the pupils that are graded proper! 
and who have thus been given the same opportunity for n 
mum accomplishment. In accordance therewith only the puy 
with mental ages from 11 years 6 months to 12 years 5 mont! 


who were in grades v-A to VII-B, inclusive, were finally consid 


ered. This procedure reduced the number of cases to 123. Thi 
intelligence-quotient groups were formed and the average 
complishment quotient computed for each group. These 
are set forth in Table III. 

From the data of Table III, we see that when the same edu 
cational opportunities have been provided among pupils «‘ ¢! 
same mental age those having the high intelligence quotients re 
better than those of a lower intelligence quotient. The pupils 


Group III have accomplishment quotients 5.7 points higher thar 


dat 


hcl 


77 No. 
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pupils in Group I. This represents a difference of nine months 

in the reading age. 
It is acknowledged that a pupil’s silent-reading ability is no 
ubt influenced to a considerable extent by his outside reading. 
\ better measure of the variability of accomplishment by pupils 
f the same mental age would be the accomplishment quotient 


TABLE III 


Intelligence Accomplishment 
Quotient | Group Quotient 
Below 95 cers | I 104.4 
95 to 105 Il 105.8 
Above 105 III 110.1 


n all the academic subjects or the ratio between educational age 
nd mental age. 
In order to secure these data, the results of the Stanford 
\chievement Test, given December, 1923, for pupils of a mental 
e of 11 years 6 months were compiled. The Stanford Achieve- 
ent Test is a very comprehensive test including the following 
ubjects: reading, arithmetic, language, spelling, science, history, 
nd literary information. Age norms are provided for each 
ubject as well as the educational age estimated from the total 
re. The accomplishment quotients based upon educational 
ge were considered in addition to the accomplishment quotients 


TABLE IV 


Reading Arithmetic Average 


er ny Group | Accomplishment | Accomplishment | Accomplishment 
Quotient Quotient Quotient 
Below 95 | I | 107.5 112.5 106.8 
95 to 105 | I | 110.1 113.7 109.2 
Above 105 Ill 110.0 107.3 105.9 


in reading and arithmetic. As the test had not been given to 


] 


lI-B pupils it was not deemed advisable to use a mental age of 
? 


12. Only the pupils with mental ages between 11 years and 11 
years 11 months located in the fifth and sixth grades were con- 
idered. A total of 112 cases was secured. These data are set 
forth in Table IV. 


| 
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From the data of Table 1V we find by comparing Groups | 


and Il that Group II surpasses Group I by 2.6 points in 

ing, 1.2 in arithmetic, and 2.4 in average accomplishment qu 
tient. This gain of 2.4 points represents a gain of approximat 

4 months in educational age. By comparing Groups II and II] 
we find a loss of .1 point in reading, 6.4 in arithmetic, and 3.3 
in average accomplishment quotient. Group III surpasses Gr 

I in reading only. 

The reading accomplishment quotients of Table IV in ger 
eral substantiate the results from the Thorndike-McCall Read- 
ing Test found in Table II]. The Thorndike-McCall ac 
plishment quotients of Group I and II in Table III are lowe: 
than the Stanford accomplishment quotients in Groups I and I] 
of Table IV. This may be accounted for by the fact that dur 
ing the interval of one semester between the giving of the two 
tests remedial work with the slower pupils has raised their a 
complishment. The reason for lower accomplishment quotie: 
of the superior group in the other subjects as compared with the 
slow group is not so clear. Undoubtedly the following influ- 
ences are at work tending to produce the results noted: (1) mor 
remedial work and resulting pressure with the slow group; (2 
greater absence of stimuli for the superior pupils to do thei 
best; and (3) the small number of cases in Group III, 19 
compared with 45 in Group I. 

While the data of this study are not conclusive, they present 
considerable evidence to support the contention that the accom- 
plishment of pupils of the same mental age who are given tl 
same opportunity for learning will, in general, vary in direct 
ratio with the intelligence quotient. The data show further that 


+ 


pupils with high intelligence quotients have low accomplishment 


quotients, if they are required to work in grades below their 
mental level. This suggests the importance of proper grading 
and classification. 


iT 


g 


Editorials 


THE FUTILITY OF ABSTRACT IDEALS 

Most of the literature on ideals treats them as abstract nouns. 

\Ve talk of the importance of honesty; we give inspirational 
ldresses upon the sweetness of charity and the rewards of un- 
selfishness. These talks are often satisfying to the speaker. He 
ls the fine satisfaction that comes from a good deed well done 

It is tragic to prick this bubble of complacency, yet it is a 
bubble, for most of the effort is wasted. A new concept may 
be added to the vocabulary of the student by a talk on abstract 
ideals, or an old one may be revivified, but conduct is not likely 

he affected. The abstract noun is an abstraction. It is drawn 
off from life and drawn so far that the child cannot see the con- 

ection between the ideal and his life. To him ideals are merely 
ideals and things apart from conduct. 

Ideals are applied to life when they are treated as adverbs 

modify action. Only when the child is faced with specific 
situations where he has to act, can ideals be taught. When he 
finds the purse of an unknown owner on the street, he has to act 
in some way; and if honesty is to operate it must do so in this 
situation. The ideal then modifies the instinctive action of keep- 
ing the money for himself by leading him to advertise in the Lost 
and Found Column. 

Unless the child is taught the ideal in connection with such 
specific situations, time is wasted. This is true even when illus- 
trations from the past are used. The story of George Washington 

nd the cherry tree is interesting; but few urban boys at least 
have cherry trees to cut down and tell the truth about. As a 
tory, such an illustration is good; but as a modifier of conduct 
it is futile unless it is carried over into the specific situations in 
the intimate life of the child. It is not a question of what admir- 
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able things George Washington did, but if what he would 
faced with this situation or that situation in which the child { 
himself. 

“To put over ideals” it is necessary to collect a huge nu 
of situations which confront the child and to teach the ic 
connection with each situation. Less than this is futile. 

We have, for instance, people who are honest in money sit 
tion but who are dishonest in respect to statements. Others 
quite honest in respect to property, but are less regardful 
honesty in preparing assigned lessons. An ideal is like the s: 
pox. It affects some areas and leaves others free. A n 
honesty can be completely gauged only by measuring it in a mult 
tude of specific situations. Abstract honesty is a word; hon 
is tied up W ith actions. 

Such a list of situations can be easily prepared. In « 
assignments to teachers two hundred or more situations in 
honesty can be listed. These comprise a dozen or more invol 
each of the following: finding money, borrowing money, buy 
selling, etc. Similar lists of situations can be added which invo! 
honesty in regard to property, to statements, to promises, t 
to classroom conduct, to tests, and to preparation of assignment 

The topics of a curriculum by which to teach an ideal 
sist of just such a list of situations which are considered on 
one and for each of which the appropriate trait-actions are tau 
It does not consist of inspirational addresses and appealing stor 
which deal with ideals as abstract nouns. Ideals are adver! 


W. W.C 


Rebiews and Abstracts 


MAN, ARTHUR B. Child-Accounting. Detroit, Frieseman Brothers Press, 
1924, 205 pp. 
This book is an excellent exposition of much good thought in the field of 
unting. The inspiration for it ‘‘came from a long study of con 
ns in Detroit and in Michigan, starting with a complete reorganization 
Detroit reeords in 1919.’’ 


Part I discusses ‘‘General Principles,’’ while Part II presents and illus 
a ‘*Method of Child-Accounting.’’ An interesting introductory chap 
the historical aspects traces the development of terminology from the 

go report of 1862 to the present time. Present needs are analyzed from 
standpoint of the needs of the state, of the superintendent, and of the 
er. Chapters on organization, administration, and statistical methods com 
the diseussion of ‘‘General Principles.’’ 
Out of Part I, the chapters on ‘‘General Organization’’ and ‘‘ Admin 
n’’ will contribute most to the superintendent. The chapter on ‘‘Gen 
Organizations’’ orients child-accounting among the functions of the 
Department of Education, gives definitions of terms for uniform use, 
ites the types of reports needed by the State Department, and suggests 
types of state and local organization. The chapter on ‘‘ Administration’’ 
sses in detail the machinery of handling entries, transfers, withdrawals, 
like, following out the concept of the state system of child-account 

g. This chapter is particularly well illustrated. 

Part II goes directly to the point of proposing and describing a system 
records. The chapter on ‘‘School Census’’ analyses the administrative 
ms involved in obtaining a good census and indicates the uses of ma 
ne tabulation. A chapter on ‘‘School Records’ 


similarly discusses the 
ls of promotion, age, progress, and the like, reference being made con- 
lly to reproductions of the forms suggested. 

Chapters x11 and xu, which make up more than one-fourth of the book, 
ke up the problems of assembling data for local and state administrative 
ses. Forms are given for bringing out facts useful for administrative pur- 
ses. The desirable frequency of such analyses is discussed and a great deal 

space is given to presentation of the type of summary, tables, graphs, and 
forth that should be used in such reports. These chapters are of outstand 
ng importance. 

Perhaps the value of this excellent treatment would be even greater had 

the author taken a further step. It would seem desirable to show in more 
etail how these periodic reports which are the florescence of the child-ac- 
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counting procedure are expected to fructify in affecting policy, attitudes 
the like. Without such continuous functioning in determining policy or 
tudes, no adequate system of accounting and reporting will long be 
ported. Isn’t the failure to see this definite functioning one of th 
for the so generally deplored lack of adequate accounting? 

This book is another sign of the growth of the broader view; 
school administration. Cities readily become centers of experimentat 
far-reaching importance but too often no one takes the trouble to disentan, 
uch experience from the maze of local concomitants. As a result, it fa 
tu affect practice elsewhere to the degree that it deserves. It is, therefor 
a cause for rejoicing when those acquainted with such experimentati 
their findings available for other cities and for other types of orgar 
This book makes available a mass of experience that will be of great 
to the superintendent of any type of administrative unit. 


Teachers College, Columbia University 


MACKIE, A., AND COLE, P. R. Studies in Contemporary Education. Syd: 
N. 8S. W., Australia, Sydney Teachers College Press, 1924. 153 py 
Sufficiently often to maintain a continuity of interest we receive fr 

the Sydney Teachers College bulletins and announcements. Now we | 

book which although it is quite obviously directed to the attention of « 
cational people in the antipodes also has universal interest. Professor Mack 
writes about one-half of the book under the general headings of ‘‘ Studies 

Educational Theory’’ and ‘‘Studies in Experimental Education.’’ Dr. ( 

devotes his half of the book to ‘‘Studies in Educational Methods’’ a: 

‘*Studies in Education Abroad.’’ 

To the reviewer the most original part of the book is that which is 

sented in a chapter entitled ‘‘The Elements of Welfare.’’ Of interest, t 

is the treatment of ‘‘ Psycho-Analysis and Education’’ in which the 


(Professor Mackie) takes the position that the teacher should be acquaint: 


with psychoanalytic methods but should not practice them. 
Not unnaturally we especially directed our attention to Dr. Cole’s treat 


ment of ‘‘Education Abroad,’’ because in this case ‘‘abroad’’ sometir 
comes close home. The marvels of lavish expenditure on education in 
United States are used in an effort to stimulate the people to larger su; 
port of schools in New South Wales. The Lincoln School of Teachers C 
lege is hit off under the rubric ‘‘the last word in schools.’’ The lavish: 
of its construction and equipment and its prodigal staffing are set forth a 
again the lesson is brought home to Australia. The possibility is expres 
that some day an Australian benefactor may endow an experimental sec! 
in connection with the Sydney Teachers College upon a similar if a less ex 


travagant plan. Again in the consideration of the continuation schools 
New York City the Australian states are urged to face the question of ex 
pense and to establish such schools. 

The book is written, as has been indicated, partly in a hortatory spirit 


+ 


Nevertheless there are extensive portions of it which reveal direct insight ir 
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function and meaning of education as a social enterprise. Emphatically 

eht to know more about what well trained men like Professor Mackie 

Dr. Cole are doing in their country. Not to a sufficient degree nor with 

ient frequency do we establish contacts with capable thinkers and work- 

s who are attacking problems similar to our own in other parts of the world. 
B. R. BuckInGitAM 


State Uniwersity 


KATHARINE B. The Influence of Specialized Training on Tests of 

General Intelligence. New York, Teachers College, Columbia University, 

i924. 78 pp. (Contributions to Education, No. 143.) 

Dr. W. C. Bagley published in the Journal of the National Education 

ciation for June, 1923, an article entitled ‘‘Do Good Schools Pay?’’ In 

irticle he showed that there was a coefficient of correlation of approxi- 
ly .75 between the Ayres school efficiency index of a state and the aver- 
score made years later by recruits from that state in the Army Alpha 
The reviewer has found a correlation of .51 between the median number 
nonths high-school seniors in a community have been in school and the 
score of the class on the Mentimeter. One is prepared to believe, 
efore, that the amount of educational opportunity a state or community 
ffers its pupils will be reflected in the scores of these pupils on the ‘‘ group 
telligence tests.’’ Dr. Graves has gone still further, however, and has 
nstrated that not even the Stanford Revision of the Binet-Simon Seale 
ree from the effects of training and environment. 
Miss Graves in this investigation has given a splendid example of how 
duet seientifie experiment. Three groups of pupils were used, both in 
the preliminary experiment and in the larger investigation: (1) a control 

p, which received no training whatever; (2) a training group, which was 

1 on questions somewhat similar to those in the Binet list; and (3) 
coached group, which was instructed and drilled on the material of the 
Stanford Revision itself. All the pupils were given an initial test, a test 
liately following the two weeks of special training, and a test three or 
ir months later to see how much of the training had been lost. About half 

f the pupils were given a fourth test a year after the training period. 

The author found that her control group gained about three months in 
mental age from the practice effect of having taken the initial test, that her 
group taking training on material similar to that in the tests gained 6.3 

nths in average mental-age score, and that her coached group gained more 
than two years in mental age. A year after the training period, the control 
p showed about 4.3 months greater score than their initial test would have 
licted; the training group showed 4.7 months; and the coached group, 
months. 


Perhaps the most important finding of this study is the extent to which 
taking the test itself improved the scores of the control group, and that this 
improvement still persisted after a year in which the pupils had no contact 
whatever with the tests. ‘‘Continued testing gives a child an undue advan- 
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tage over a child who has never had the test before.’’ Miss Graves 


gests that ‘‘several alternative forms of the individual examir atior 


his $s another contril n to the rapidly growing list 
at - with the techniqu fy ng school 
pr S hat 1 th ‘ ng and substantial tl 

le ones on the same subject, it strikes a ] {py bala 
+} t} tatisti per se nd its } n toa 1 se} 
Cs, lar] l n ith t} us st indard t sts I 
ter } e and stvle that e] m teachers will be able ¢ 
stand it +} t ty 

I tl shows tl need for imy ement in measuring 
| citing tl gross imperfections of rdinarv scl lt 
of course also been shown by a number of other thors, but Dr. 1 
repres tat the ré il lity of school] 7 rKs ] is ¢ pl Sis 
ss ill | } 1 Strations nd f yures ire ll 

rhe ¢ nt atatiat | principle 3 li he 
tal niversall ed in 1, ptior stributions 
of thes tatistical pics—t s which to be 
| ‘ y book of this deseriptior $1 l and refreshi 
t! trated by il test mat land are mad 
is vt CASE 

he se of illustrations taken from actual test results l 

telling ft tl ndamental principles of educational measur 3 
g slightly fferent from that given in similar books al 
ire probably the chief mntribut s of this book It makes 1 I 

g into ft more complicated teehnique of higher statisties ar 
this seems to the reviewer alt gether proper in a book of this type 

rl} } pter on the classification otyr tal tests seems to the re 
be l ti \ 1 It ttempts to clarify distinetions that are } 
minds of many school people. This chapter in particular is a wel 


tion to test literature. <A chapter each is given to ‘‘An Analysis 
Available Reading Tests from the Point of View of Abilities Me: 
Each,’’ and to ‘‘ How to Study New Tests as They Are Published.’’ 
ter is also given to seales for measuring quality in English compos 


which the author makes comparison of the more important tests 


out some of the statistical difficulties involved. One chapter is di 


the subject of correlation, illustrations of ordinary correlation ta 


given, and the technique for the computation of the Pearson correlati: 


cient is explained in its simplest terms. 


V 


net 1, In order to measure intelligence with as little disturbance as 1 
from coaching, conscious or unconscious.’’ 
M R 
Bureau of Educational Research, University of North Carolina 
TRA M ARION R Veasuri a Results ? Educ tion. New Yi \ 
Book Company, 1924. 486 pp 
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the discussion of intelligence tests the author gives a brief bistory of 
y ‘ Binet-Simon Test and its devel pr ent into the present day scales. The 
tion is made sts, and the work 
1, Herrir tioned brief 
f the army gence tests which 
been developed sin en the question, What 
cence tests should one’s purpose and | 
must deternine it is pointed 
that reliability be sought in choosing | 
, tests are scussion in this book 
! h to dispel the vague notions, held by some persons, that intelli | 
juotients are a sort of a panacea for educational ills. Dr. Trabue 
ts out the great good that can come from the wise use of intelligence 
t also shows some of the things which these tests cannot do. 
, An exes ent chapter is dey ted to the exposition of technical methods of | 
ieational s the relative diffi 
g the median les is shown, This 
, r is a Welcome (is this topic up to the 
t time has been Ey 
The book in an interesting 
the illustrations a considerable 
t of material in inal, especially the 
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News Items and Communications 


This department will contain news items regarding research 
workers and their activities. It will also serve as a clearing house 
for more formal communications on similar topics, preferably of not 
more than five hundred words. These communications will be printed 
over the signatures of the authors. Address all correspondence con- 
cerning this department to Doctor E. J. Ashbaugh, Ohio State Uni 
versity, Columbus, Ohio. 


M. G. Brumbaugh, formerly superintendent of schools in Philad« Ip! 
later governor of Pennsylvania, is now president of Summerland ( 
Batesville, South Carolina. 

The J. L. Hammett Company, Newark, N. J., announces the publi 
of the Witham Grammar Tests, Pronouns, for grades VI, Vil, and vit 
tests are of the sentence-completion type. 

Marion County, Oregon, of which Salem is the county seat, has been se! 
as the field of the Far Western Demonstration under the auspices of t! 
monwealth Fund Child Health Demonstration Program. Other demonstrations 
are now under way in North Dakota, Georgia, and Tennessee. 


Dr. W. E. Johnson, formerly the president of the Aberdeen Normal § 
North Dakota, and last year principal of the high school at the U: 
of Minnesota is now director of education at the California State Teachers 
College, San Diego. 

The Bureau of Vocational Information, 2 West Forty-third Street, ? 
York City, has undertaken the study of wage-earning wives. One hundred s 
women are being asked to subject their own experiences to objective stud) 


The Bureau of Educational Research of the University of Illinois has ad 
two recent numbers to its series of bulletins: Training tn the Techni 
Study, by Monroe and Mohlman (No. 20); and A Survey of the City Schools 
of Marion, Illinois, by Monroe (No. 21). 


The International Association of Electrotypers is supplying the equip 
for the department of electrotyping in the School of Printing, a part 
Baltimore public school system. The equipment will cost about twenty th: 
dollars. 


The master and journeymen plumbers of Baltimore are acting as sponsors 
of a course in plumbing in the Carroll Vocational School in that city. 7 
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irse will be given in 1925, and more than fifty applicants had registered by 
the first of November. 


Bishop William F. Anderson of the Methodist Episcopal Church, has been 
ected temporary president of Boston University. He will take office January 
1, 1925. President Anderson succeeds ex-President L. H. Murlin who had 
been previously elected president of DePauw University, Greencastle, Indiana. 


Representative City Elementary School Buildings of Illinois is the title 

f a circular (No. 182), recently issued by the State Superintendent of Public 
Instruction. The pamphlet contains a large number of photographs of repre- 
sentative buildings together with the law governing the ventilation of the 
schoolroom. 

That North Carolina is genuinely interested in the problem of negro edu- 
tion is shown by the fact that the budget for 1921-25 carried approxi 
ately fifteen million dollars for this purpose. The fact that the summer- 

school attendance in 1924 included 84.5 percent of all the negro teachers in 
the state is worthy of notice. 

The World Federation of Education Associations, which grew out of the 
World Conference on Education held in Oakland and San Francisco in 1923, 
will hold its first convention in Edinburgh, Scotland, July 20 to 28, 1925. 
Information regarding the program can be secured from A. O. Thomas, who 
is president of the Association, State House, Augusta, Maine; or from C. H. 
Williams, University of Missouri, Columbia, Missouri. 

The Committee on Uniform Child-Accounting and Unit Costs, two members 
of which, C. D. Dawson and A. B. Moehlman, are also members of the Educa- 
tional Research Association, has formulated a state system of child-accounting 
which was adopted by the Michigan State Teachers Association, and is being 
backed by the State Department of Publie Instruction. The record forms 
are being published by S. A. Courtis, Detroit, Michigan. 


The State University of Iowa, through its school of music, has announced 
the first annual state music contest for the spring of 1925. The contest will 
consist of four events: solos (voice), male and female; solo (piano); and 
solo (violin). Provisions are made for district contests, the winners of which 
will be brought to the State University for the finals. 


The World Book Company announces the Cross English Test, in two forms 
for high schools and colleges, by Professor E. A. Cross of the State Teachers 
College, Greeley, Colorado. The test consists of eight parts as follows: spell- 
ing, pronounciation, recognition of sentences, punctuation, verb forms, pronoun 
forms, idiomatic expressions, and miscellaneous faulty expressions. 
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of Minnesota. The study, made by Homer J. Smith of the Depart 
Trade and Industrial Education, gives a detailed report of the his 


present practice of industrial education, and makes sugges 


The Vocational Guidance Magazine for October, 1924, is dev: 
to the work of vocational guidance in the Boston public schools. 1 


of vocational counselors in connection with the regular schools, trad 


ete., placement, follow-up work, readjustment, and educational guidar 
included in the articles presented. The issue should be of except 


to school administrators who are seriously considering definite 
tional lance, 


New York City is using the radio for the education of large 1 
the citizens with respect to the ideals, purposes, and costs of the publ 
They have recently published the addresses given over radio between ] 


18 and May 19, 1924. Those 


interested will find the addresses give! 


plete form in a bulletin recently issued by the Board of Educatior 


Health Education: Program for Public Schools and Teacher-T? 
sistutions is a bulletin of 161 pages, prepared by a joi 
National Education Association and the American Medical Ass 
Dr. Thomas D. Wood. The subject-matter essent 


nt comr 


he chairmanship of 
teacher, the educational problems, and the suggestions for cour 
comprise the major portion of the bulletin. A large number of res 


The Phi Delta Kappan, the national journal of the honorary « 


fraternity, for October, 1924, contains a list of suggestions for n 


search from men in colleges of education, superintendents of s 
cipals, and teachers. College teachers directing the research work of 
will find many suggestions among the problems herein listed. 


School boards are using photographs and graphic re presentations t 
clear to their publie the educational needs of the communities. The | 
ntitled, ‘*How Lineoln Pupils Are Housed: A School-Building P: 

by the Board of Education, Lincoln, Nebraska, is illustrative of this 

n the matter. It was used effectively in the last election. 


= Health 7 hrough the School Day,’’ (Educ: tion Bulk tin, No. 5 I 


by the National Catholie Welfare Conference, Bureau of Education, W 


ton, D. C., presents eighty pages of usable material and hel 
teaching health. Age, characteristics, and interests, minimum ess 
health information, health stories, and the correlation of subject-matter 


ul 


method are especially well discussed. 
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Industrial Education in the Publie Schools of Minnesota is the + , 
recent educational monograph (No. 6) of the College of Education, 1 ; 
tions for 
development. 
7 
ment the other material, 


; Feb., 1925 NEWS ITEMS AND COMMUNICATIONS 147 
State University of Iowa pul lishes each semester the aver PF point 
‘ s ‘ h ot the et ves and each of the college f ternities and s ties 
; S 1 semest 1923-24, the ¢ lege of Dentistr s, with Law 
¢ 1 Liberal Arts rd highest average was made by all s rity 
1 tl | nor nity men 
At the beginning of the current school year president H. A. Brown of the 
State Normal School at Oshkosh, Wisconsin, announced a new department for j 
education of exceptional children. Dr. William L. Dealey has been 
{ 1 of the new department. The first effort of the department will | 
te} per curr la for tl training of teachers of subn l chil T 
r be extended to include preparation of teachers for other types | 
nal pupils 
— 
Laidlaw Brothers, Chicago and New York, have published a set of work, 
test sheets in arithmetic, by N. G. Lennes, e roof Le . d 
J ! il Ariti c, and Slaught and Lennes and G etry 
ets in separate packages for grades 11 to VII, 1 Si\ 1 are 
for both drill and testing as indicated in the title The work for 
I les 128 sheets, and for each of the other grades, 96 sheets. The 
1 is put up in envelopes according to requirements of individual schools 
rving by five’s from 20 to 50 sheets of a kind 
Dr. Stephen G. Rich reports the following correlation between certain in 
t gence tests on the basis of eleven students in Howard College, Birmingham 
\ ima, in the summer of 1924: The Illinois and Otis Classi tion, .51 2 
17: the Illinois and Terman, .33 + .20; the Terman and Otis, .72 + .12 
g r of mental tests to the students in small classes is worth while fror ' 
standpoint of acquainting the students with test form and technique; but 
rrelations with such numbers are of little or no value. 


The Bureau of Vocational Information (New York City) has prepared a | 


volume on Training for the Professions and Allied Occupations. The volume 
ts to give a brief summary of occupations considered in each field which 
effect the choive of training course, the various kinds of training in each field, 
st of schools in each field, with a statement of admission, requirements, 
rses, costs, ete. This volume could be of distinct service to workers in 


educational guidance in high schools and colleges. 
A course in junior business training is being given this year in the junior 
high school of Baltimore. The first part of the course gives general business 


nformation, such as: saving, investment principles, commercial bank, carrying 


money safely, shipping of packages, use of telephone, filing, securing a job, 
pie | 


local transportation, business forms, business ethics, simple parliamentary law, 


use of the postal service, sources of information, record blanks, budget making, 


ete. The second part is more definitely vocational training, including such 
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topics as: messenger service, mail-clerk, file-clerk, shipping-clerk, billing 


stockroom-clerk, cashier, ete. 


Mr. G. G. Brinkley of the George Washington High School, New 
City, has been conducting a study of the use of ‘‘new type’’ tests, 
ing of true-false, completion, and multiple-choice in history. As rey 
the New York Sun he finds that more than 80 percent of the pupils 
either all new type tests or tests made up partly of new type. He rey 
a large majority of the students have studied more thoroughly and reg 
because of these weekly tests, and that they are objected to chiefly 


poorer class of students. 


Dr. C. C. McCracken of the Department of School Administrati 
State University, has been cooperating with the secretary of the Board 
cation of the United Presbyterian Church in a survey of higher instit 
learning of that denomination. A survey of the curriculum and admit: 
of Monmouth College, Monmouth, Illinois, was made in 1922; of Ste: 
lege, Sterling, Kansas; of Tarkio College, Tarkio, Missouri; and of 
ingum College, New Concord, Ohio, in 1924. He has also been request: 
make a similar survey of Westminster College, New Wilmington, Penns; 


ar 


and prepare a unit report on higher education for the General Board 
The October, 1924, issue of Teaching, the journal of the Kansas S 
Teachers College at Emporia, is devoted to the 1924 Kansas State Scho! 
Contest. This contest has created a great deal of interest through 
state; it has been the inspiration of similar contests in other states; ar 
focused the attention of the faculty of the teachers college where the 
is held upon remedial instruction in a convincing way. The various 
ments of the college analyzed the results of the examinations in the cont 
May, and have summarized the findings in this issue of the journal 
Third Annual Contest will be held May 2, 1925, with Professor E. R 


acting director. 


Test or Tests in Prognosis 

A well-attested fact of statistical procedure is that, whenever poss 
two or more samples should be taken of any trait to be measured. The orga: 
zation of mental traits is so complicated and the factors determining t 
products so variable that by taking two or more samples the factors w 
influence performance may be more effectively controlled. The child ir 
first performance may have failed to understand the instructions, may 
been angry, or may have failed to become sensitive to the seriousness of 
occasion and made play of it. In a second performance he may have obtai 
an understanding of the procedure and be more willing to try. The prob! 
both practical and theoretical growing out of this thought is, to determi 


what extent will the repetition of the test or the giving of another similar 
test or tests influence the prognosis? 
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The question to be investigated is to what extent does the giving of more 
one intelligence test influence the prognosis of school marks. The corre- 
of four intelligence tests with marks has been reported in another 
etion.! Now how much larger is the correlation coefficient when two tests 
i, or when three tests are used, or even four tests are used? 
[able I sets forth the correlations of these tests with total marks, with 
lish, with mathematics, and with general science for 67 high-school students. 
rrelation coefficient for all marks combined is approximately 0.45, while 
r English it is approximately 0.40, mathematics, approximately 0.33; and 


ral science, approximately 0.45. 


TABLE I. CORRELATION OF INTELLIGENCE TESTS WITH SCHOOL MARKS 

Total . | General 

English Mathematics | 

| 

Otis 450 110 | 281 | 107 
Miller 476 428 342 466 
Alpha 76 | 391 | 371 180 
lerman 492 42 335 50S 


There are at least two ways in which prophecy may be made from the 

bination of any two tests. The proper weights may be obtained from the 

rdinary regression equation with three variables 

= dias T2 + 

ith these in hand multiply the scores in the two intelligence tests by the 
proper weights, and then correlate the sum of these weighted scores with the 

terion. This gives the maximum correlation. Such procedures involve a 
tremendous amount of work. Fortunately there has been developed a formula 
y which the prophecy may be obtained without the weariness of the afore- 
mentioned procedure. This formula as given by Yule’ is 

1 — = (1 — rye) (1 — rise) (1 — (1 — Pines n—1)) 

mes with two tests and the criterion 

Riss = NI — (1 
rhis gives us the maximum correlation obtainable when the tests are weighted 
i combined in the best possible manner. 

From Table II it is evident that a combination of either Terman and 
Miller or of Alpha and Otis give the highest correlation with total marks. 
Practically one would choose the Terman and Miller tests, since they require 
so much less time to give than the other two. Otis and Miller seem to be the 
rest combination for their correlation with school marks is the lowest. 


‘Jordan, A. M ‘‘The Correlation of Four Intelligence Tests with Grades.'’ 
Journal of Educational Psychology, 13:419-29, October, 1922 

*Yule, G. U. Introduction to the Theory of Statistics. London, Charles Griffin 
Company, 1919. p. 248. 
__ For an interesting use of this coefficient see Hull, Clark L ‘Prediction 
: rmulae for Terms of Aptitude Tests.'' Journal of Applied Psychology, September, 
923 


| 

| 

| 

| 

| 
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From Tables I and ITI, it appears that for purposes of classifying | 
slowly moving and rapidly moving sections the « bination of ty 
bette } t not n } better thy or teat taken il ne Sj lar +r 
when English is considered aloue for there is but a s] ghtly hig! 
TABI I MAXIMUM ¢ 4 wT ( 
wo Al Us ) 
Total | Mati 
(Combination Marks English mat ~ 
R and Miller 447 409 
Ris |Terman and Alpha 519 105 381 
R Terman and Otis 502 141 333 
Ris |Terman and Miller 420 162 358 
Ri |Alpha and Otis 520 $24 369 
Rise Alpha and Miller 510 142 2 
Not l I il Marks 2, Otis , M r 4, Alpha and 5, Ter 
obta le f two tests than fri one Moreover, what has be« 
t irks ar I:nglish holds true also of mathematies and ger 
f with them t tests give only a slightly larger correlation t} 
af 
Wi tl e tests re used s f the combinations, Ot s, M 
Alpha f exa le, do not give as large a « cient as Terman ar 
Aly ind Otis. All of them, however, are higher than the highest 
TARI M MUM CORR A CHOOL MARKS 
( ARE COM D1 
Total » | Math 
rest Combinations English 
Marks matics | 
R Otis, Miller, Alpha 155 390 
R |Otis, Miller, Terman 158 
R |Miller, Alpha, Terman 10 90) 
R (Otis, Alpha, Terman 14S $22 
Not 1 is Total Number; 2, Otis 3, Miller; 4, Alpha; and 5, Te 
single tests are used. Although no three tests in the ease of Englisl 
as highly with grades as do Otis and Miller combined or Terman ar M 
combined, still they are all higher than any test used singly. Of t 
thus far examined Miller, Alpha, and Terman give the best correlat 
marks in mathematics. The same combination also gives the highest 
tion with general science yet obtained for it is higher than any corr 
obtained on any combination of two tests or of one consi lered alone 
In total grades all four tests combined give no better results thar 
reached with a combination of two tests. The highest correlation with 
matics and with general science is obtained with all tests combined. 
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3 | een the use of four tests and two or three tests, however 
li I leed 
MAXIMUM ¢ : 
| ‘ 4 
Total English | Mathe- | General 
Marks matics science 
R 5292 | 163 10] 550 
1 is Total Marks 2, Ot M r 4, Alpha Termar 
SUMMARY 
is only s] vhit cain eirected in pre gnosis by sing tests 
n one 
ihree or! r intel] gence tests d »>not seem to ive iny better ] ‘ \ 
} r ssifving I 1} le “ft the ] gin ng of the CO | ] ah the 
M r tests si the hest ce ition of the tests here S ere 
ties, Alpha and Millet for neral science, Te n 1 Otis or 
! Aly ind for total marks, Alpha and Otis ¢ rer 1 Miller 
results of this study sect to indieat that little . nt in 
n is obtains givil several intelligence tests practical 
ras i test « t hose who fall ve lov the first one 
e the ‘ ire 
A. M. Jor 
vit f North Carolina 
An Experiment in the Improvement of Rate and Comprehension 
in Silent Reading 
rpose f this exper t was to determine the effect 1 
j il sil ling h er ph gis clit ‘ The 
t was earried out with six rt} rades. four { . 1 
grades tal of 428 | » and was t ed f f 
T minutes of the reg ng study p waa all 
during which f or five 1 ites we cr t ‘ lrill in 
t reading This re was nu } 1 full 
te intervals, and each interval was followed | ‘ I tes of rapi 
g by the teacher on the subject-matter just read. Previously pre 
sts 1est} s, made out bv the different teacl s and mimeogr 
pos facilitated this questioning rhe questions were numerous 
< with answers given | ic} ty; her wa allo ed to de /- her 
1 of ski yr the questions or pting the questions to her own 
but in all eases « hasis was ] ed on rapid reading and rapid-fire 
= ¢ the T iter! l read. 
ssons Which had not already been read by the pupils were selected from 
gular text For some one minute during the reading period the number 


Fet 
ar 
rat 
| 
| 
T the r 
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of words read was recorded by each pupil on an individual graph sheet 


pupils were taught how to record each day’s score and to construct th 


the significance of the resulting curve being at once apparent to th 


Thus the record became a further incentive toward rapid reading. 


On the day before the experiment was begun the Monroe Stand 


Silent Reading Test, Revised, was given to all the pupils and to five 


Vol. 11, N 


groups; 


of the experiment. 
and the other half, Form III. At 


TABLE I. 


SCORES ON THE MONRO! 
TRAINING IN RAPID SILENT READING 


SILENT R 


1 | SCORES BEFORE 
| NUMBER PRACTICE 


OF 


PUPILS Compre- Rate \Compre- 


| Jan.4 | 


who were given the usual instruction in reading during the 
About half the classes were given Form II of 


the end of the four weeks the 


EADING TEST FOR THE Gi! 


Fes. 4 


SCORES AFTER 


PRACTICE 


PERCEN 


| hension | hension | Rate | hension 
Grade IV | 
A 40 3 42 | 8 | 140 | 167 
B 37 8 | 120 10 | 152 25 
Cc | 35 7 o4 12 | 170 71 
D 40 | 5 74 10 150 | 100 
E 29 6 92 7 140 | 17 
F 12 5 | 87 6.5 | 105 | 30 
Total. 193 | | | 
Weighted | | 
Average 5.68) 83.4 9.31) 147.6) 63.7 
Grade V | | | 
G 38 71 
H | 15 | 8 | 10] I | 148 38 
I a. 8 109 | It | 173 38 
J | 35 9 117 | I | 170 22 
Total 125 | 
Weighted | | | | 
Average 111.1} 11.3] 176.3) 61 
Grade VII | 
iN | 44 5| 177 13.2 | 200 =3 
L | 33 1.71 13 195 11 
M | 33 | 13.7] 186 15 | 224 | 10 
Total | 110 | 
Weighted 
Average... .|.. | 13.0] 178 | 13.7] 205.9) 54 
Scores of Control Group 
Grade IV | 33 6 94 | 7 92 | 17 
Grade VI | 31 9 145 | 11 | 164 | 22 
Grade VI | 31 95 | 140 | 10 | 154 5 


| 
|) 
Rat 
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Reading Test was given again. Those classes that had taken Form II at the 
ginning of the experiment were given Form III at the end while those 
Form III at the beginning were given Form II. The scores before and 
the four weeks’ training are given in Table I. The results are also 
esented in graphic form. 
rhe results of this experiment, as shown by the table, are almost startling. 
hundred and eighteen pupils in the fourth and fifth grades increased 
th their comprehension and rate more than fifty percent as the result of one 
th’s practice with only the usual amount of time spent on reading. These 
s raised their average from decidedly below normal to substantially above 
in this time. Improvement was shown by the daily records of the 
ls as well as in the two standard tests. Some teachers kept daily scores 
questions answered and averages for reading rate. These records showed 
same general progress as the results of the two standard tests indicated. 
s interesting to note that there is generally about the same percent of gain 
th comprehension and in rate. 
Che seventh-grade pupils also increased their rate, but not so much as the 
rs. This is to be accounted for partly by the fact that two of the three 
ers of these pupils had already been using a modified form of the 
of the experiment before the experiment was started. These pupils 
lready reached or exceeded the norms for their grades despite the fact 
it they were both classes of slow pupils. 
Even some of the control groups made considerable gain. This appeared 
explainable until pupils of the control groups explained that they had heard 
experiment and said they had determined to improve their reading so 
to be outdone by those taking the experiment. 
This experiment illustrates the rapid gain that comes from specific teaching 
er definite incentives and purposes. Three things seem to have contributed 
to the rapid gain of these pupils in silent reading: (1) The use of direct and 


ite methods of teaching with the specifie objective of efficient rapid silent 
59 reading. (2) Knowledge of attainment by pupils and teachers through 
easurement of results. The pupils and teachers were really able to see gain 
day to day. (3) Incentive to effort through the use of the methods 
eady described and especially through the use of graphie records. 
The methods of this experiment may be used by any teacher without 
use of much additional time or energy. The questions should be prepared 
eforehand and this does take some time. The teachers who conducted this 
experiment were divided into small groups for constructing the questions. This 


sort of practice could well take the place of an occasional dull teachers’ meet- 


ng, and once a list of questions was prepared they could be used over and 
ver again. Some publishers might even be induced to have elaborate sets of 
questions prepared for their readers. 


A. R. GILLILAND 


Lafayette College 


No.8 
| | 
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On the Relative Merits of Subtraction Methods: Another View 


issue of this Journal,’ the old question of the relat 


® various methods of teaching subtraction was treated at s 
histor ly and in the light of some new data. In spite of the sir 
which this study was carried out, the present writers find 
e to agree with certain conclusions reached from the statist 
e findi gs pres nted 
rhe present paper holds no brief for any particular method 
less the position taken that the old ‘‘take-away’’ or ‘‘ de 
ls 1 not be abandoned in favor of additive methods until 
s at hand ean fairl be said to be partisan, There ar 
nts for the older me xl which can be stated 
The x ts of the paper just cited are open to a variet f 
sv h collectively render the conclusions drawn highly y 
tions are 
l. Of the five distributions presented only one (the first) is } 
pling large enough to establish any conclusions Since the firs 
the dee mposition method is to be « mpared with each 
there are no pairs of samplings large enough to establish st 


ant differenees in the methods rreat differe? 


unless relatively 


si great 
f Se + s not the ease as is seen from our Table I below 
fert $ ar it all times very slight. 

po | t of examples used for the experiments was far too eas 
the result that more than 35 percent of the total group recei 
s\ 3 This has two se us consequences: 1) more than one-t 
g were, therefore, not measured at all, and (2) the resulting 
t ; e skewed so badly as to make any statistical treatment ver 
eertai 

The differences presented were found to be consideral 

recalculation of the data due to an error in the original « 
See Table I below 

+. since SO percent of the subjects 220 of the 277 had | 
I nposition method, it might well happen that the four small—and 
en atvpical—groups have undergone systematic selective tendencies 
| + tr ion. Minority methods are often superior methods | 
the more original and progressive teachers are likely to be attracted 
nethods. Should this have been the case, the minority groups mig 
have had, by and large, somewhat superior instruction. One of the 


has run 


into just such a situation before in dealing with another 


sul ect, 


The first three of these objections, at 


is 


some 


ean be establis! 


Table I will t 


any rate, 
be weighed in accepting the evidence at face value. 


light on our questions. 


Johnson, J. T. 
Nov mber, 


The Merits of Different Methods of Subtract 
1924. 


of tl 
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of 
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As 
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A 


NEWS 


MMARY 


ITEMS 


OF TABLE I OF JOHNSON’S STUDY GIVI) 


ACY SCORES EARNED ON THE COURTIS SUBTRACTIO>D 


I Il III IV Mixed 
f f f f 
75 13 2 8 3 
74 5 t 3 6 
35 2 1 ” 1 
oo 3 0 1 
5 1 0 
6 0 
1 1 
1 
1 
220 23 - 3 13 
15.7 16.2 15.75 16.4 15.5 
1.4 1.1 1.2 0.9 1.6 
0.9 0.7 0.8 ( 1.1 
1 as t he taken as 1 since the use of the latter vs cl 
ean was given as 15.3, which is a 
The methods referred to in the table ar 
I. Decomposition: take-away-borrowing, 
II. Equal additions: take-away-carrying, 
III. ldition-borrowing: sometimes called Aust 
not by Johnsor 
L\ irrving: called Austrian by Johr 
V. Mixed and ‘‘freak’’ methods. 
\\ the error has been corrected, the largest differences , pr 
7 ar ample between methods I and IV. This is s ly 
whit » decide an important issue; especially w ' 
n 13 eases, The ly co el hich fo fat 
4 erences were f on d. 
Mr. J : is f£ a considerable step forward in defining r ¢ 
the 1 s subtraction methods and we are in hearty eemet 
s ggestion that recourse should be had at or to tual « 
I e handful of experiments thus far reported, with one « 
s far from conclusive evidence due to their lack of t 
s and lor ime continuance. It happens that the one experiment wit! 


ls. The writers hope to proceed to carefully 


tversity of Iowa 


ROUPS 


st rigorous controls (Mead and Sears 


ING THE SEVERAL 


METHOD 


turned out to 


controlle: 


G 
F. 
O. 


METHODS OF SUI 


AND COMMUNICATIONS 


or ? 


ake-away 


experiments 1 


1925 155 
0.5 
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E. J. ASuHBAUGH, President, 
Harry A. GREENE, Seoretary 


Program for the Meeting of the Educational Research Association 
at Cincinnati 


The Educational Research Association at the time of its annual meet 
in Cincinnati plans to present two programs which will be open to the g 
public. The first open meeting is to be held Tuesday afternoon, February 24, 
at 2:15 o’clock. The second is scheduled for Wednesday afternoon, Fet 
ruary 25. The Tuesday afternoon meeting centers about the considerat 
administrative problems, while the Wednesday afternoon meeting deals funda 
mentally with problems of supervision. 

The meetings of the Association for members only will be announced to 
the membership by the President as soon as the assignments of pla 
time are available from the Secretary of the N. E. A. 


TUESDAY AFTERNOON, FEBRUARY 24, 2:15 O’CLOCK 
ADMINISTRATION 


Sectioning Junior High-School Pupils by Tests and School Marks. Fo. D 
Brooks, Johns Hopkins University, Baltimore, Maryland. 

Class-Size and Teaching Efficiency. P. R. STEVENSON, Bureau of Edu 
Research, Ohio State Uniwersity, Columbus. 

Organization of the Supervisory Department. Frep C, AYER, Unive 
Washington, Seattle, Washinaton. 

Effectiveness of Half-Time Sessions. P. T. RANKIN, Bureau of Educational 
Research, Board of Education, Detroit, Michigan. 

Results in a Child-Guidance Clinic. M. E. Haecerty, University of Mi 
Minneapolis, Minnesota. 


WEDNESDAY AFTERNOON, FEBRUARY 25, 2:15 O’CLOCK 
SUPERVISION 


Specific Objectives in Junior High-School Mathematics. RALEIGH ScHot! 
Principal, University Schools, University of Michigan, Ann Arbor, 
Michigan. 

Names and Dates in American History as Found in Eighth-Grade Children’s 
Minds. F. D. Cram, Iowa State Teachers College, Cedar Falls, lo 
Highest Frequency Questions in Geography Examinations. W.. J. Os8URN, 

State Department of Public Instruction, Madison, Wisconsin. 

A Scientifically Graded Book List for Children. C. W. WASHBURNE, Super 
intendent of Schools, Winnetka, Illinots. 

Status of Scientific Inquiry concerning the Relation between Rate and © 
prehension in Reading. W. S. Gray, University of Chicago, Chicago, 
Illinots. 
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